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as  the  object  of  the  present  investigation,  which  was  entrusted 
to  Professor  Merriam  and  the  writer.  The  mound  selected  is  sit- 
uated on  the  eastern  side  of  the  Bay  of  San  Francisco  at  Shell- 
luound  Station  near  Emeryville,  and  is  commonly  known  as  the 
Emeryville  mound.  At  present  it  forms  a  conspicuous  feature 
of  the  recreation  grounds  known  as  Shellmound  Park  (pi.  1). 

The  water  of  the  bay  rises  to  within  130  feet  of  the  base  of 
the  mound  (pi.  3)  during  high  tide.  The  beach  is  then  only  one 
foot  above  the  water  level,  while  the  ground  in  the  immediate 
vicinity  of  the  mound  is  from  two  to  three  feet  higher.  This 
ground  is  quite  level  and  forms  a  part  of  an  extensive  alluvial 
flat.  A  small  creek,  having  its  source  about  three  miles  away,  in 
the  hills  back  of  Berkeley,  passes  the  mound  on  its  south  side,  at 
a  distance  of  two  hundred  feet,  and  empties  into  the  bay.  In 
summer  the  creek  runs  dry,  but  its  bed  furnishes  a  channel  for 
subterranean  water.  Another,  lower  mound,  containing  graves, 
lay  on  the  site  of  the  Emeryville  race-track  near  by,  but  it  has 
been  leveled  down  during  the  construction  of  the  track.  The 
shellmound  which  was  the  object  of  the  excavation  has  the  form 
of  a  truncated  cone,  with  a  diameter  of  270  feet  at  its  base  and 
145  feet  at  the  top,  and  rising  27  feet  above  the  plain.  On  the 
north  side  its  foot  extends  100  feet  farther  over  the  flat,  a  few 
feet  higher  than  the  level  of  the  ground  about  it. 

Twenty -five  or  thirty  years  ago  the  shore  line  of  the  bay  lay 
fifty  feet  farther  out ;  a  pile  set  at  that  time  is  still  to  be  seen  at 
that  distance  from  the  beach.  It  is  above  the  water  during  high 
tide  and  marks  the  coast  line  on  this  side  of  which  floodland  was 
sold  by  the  State.  The  top  of  the  mound  was  not  at  that  time 
crowned  by  the  wooden  pavilion  which  is  there  at  the  present 
time.  It  was  still  ungraded,  having  its  natural  conical  form,  and 
was  covered  with  a  wild  growth  of  bushes  and  brambles.  The 
creek,  as  yet  unregulated,  followed  its  owti  course  and  overflowed 
the  land,  causing  it  to  become  mai*shy.  In  the  seventies  and 
eighties  of  the  last  century,  railroad  tracks  were  laid  along  the 
eastern  side  of  the  mound,  and  took  in  a  section  of  its  eastern 
foot.  At  that  time  a  number  of  graves  and  Indian  artifacts  were 
discovered.  Few  of  these,  however,  found  their  way  into  the 
collectioas  of  the  University,  then  but  recently  founded. 
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of  Northern  C^nlifornia,  those  aiirrounding  swamps  and  rivers 
alon^r  tho  Tiilari*  and  Kern  hikes  in  southern  California,'  and 
on  the  shore  near  Santa  Cruz.  Others  are  found  in  the  regions 
of  San  Ii\iis  Obispo/  of  Santa  Barbara,^  and  the  islands  opposite 
that  phiee. 

Karly  References  to  SnEi.LMOUNDS  of  Middle  Caufornia. 

All  the  publieations  treating  of  the  shellmounds  of  central 
aiui  northern  California,  which  from  the  nature  of  their  contents 
aiv  ditTeivnt  fi*oni  those  of  the  coast  and  the  islands  of  southern 
i^ilifoniia,  may  be  eondensinl  into  the  following  bibliography: 

The  Smithsonian  Reports  of  1869  mention  a  collection  of  arti- 
facts from  the  sheUmounds  of  Alameda  county  presented  to  the 
Institute  by  Dr.  Yates.*  J.  \V.  Fi'^ter.  in  1874,  speaks  of  a  news- 
paper notice  iHUicerning  a  shellmound  in  the  region  of  San  Pablo." 
«)  antes  I  Vans  follows  in  1876  with  a  short  notice  (together  with 
drawing  of  some  artifacts^  iH>neerniug  a  mound  between  Yisi- 
taeion  Valley  and  Point  Bruno  on  the  western  shore  of  the  Bay.' 
A  short  notice  by  11,  11.  Hancn^ft.  accompanied  by  views  of  four 
objivts.  points  to  the  ^sreat  historical  value  of  the  shellmounds. 

•  Wtttwn  K.  M^vnOu^^l,  l>«*hiMoric  Implements.  1900.  p.  25S. 

•  l*»ul  S*hum«rhor,  Snu(h»i^n.  Reports,  IS 74,  p.  33%**  ff. 

•  S'huwmtfher,  l^uUehn  of  the  T.  S.  O^s^l.  and  Oeojir.  Suirey  of  the  Ter- 
lilonen  ^K.  V.  HM\«ioiO,  IS77,  HI,  p,  73  ff.:  V\  W.  l^itnam.  Reports  upon 
Ai\'hii<sxto};u'a)  iiml  KthnoU>i;iciil  iVlKvtions  fn^m  viciniiy  of  Santa  Barbara. 
r<4l.,  eto, ;  Kepori  Mpou  W  S.  luvjfr.  Surwv*  >»t>st  k^{  the  100th  Meridian  (G. 
M.  ^\hlvio^^,  tSTj*,  YU,  Arv*ha«\>lojt)',  V>\^m  more  r.orthern  seotions  of  the 
INioiA%*  i\»n*i  m.'^v  tv  meuiion«>)  *\Hvit5c*l*v  the  sheMmonnds  of  Oregon  (P. 
S,'h»m«%hoi,  HuUe1u)«  i\  «\\  of  Vanooxner.  *r.,i  of  ihe  mainland  of  British 
\Vlum\MA  opp*vs)ie  yl^-  H.  Kiivrvxft,  Naiivr  Rao«  of  the  I'^wific  States, 
t>MV  IN.  p.  '.^i»^,  »l!^*  lh»*»e  wj^n  Ihe  A)e»:iar.  Islands^  ejqploKsl  exhaus- 
!»\ol\  t\\  \\  U  IVall  ytn  r,  S.  i«\yr.  *r.d  Oa>1,  ;^n-ey  of  the  Roekj  Moan- 
Utn  K<N|()ou,  ,1  W  PowrU,  \V«u\U«tio«*  Jo  the  North  Ameriean  Ethnology, 
t>;  r,  t.  p  4)  <(  ^.  INx^vihor  \*\ih  ih,>«*  ,\f  i\nlif,nr.ia  :he»  shellmounds  are 
*^w  nttpoUtiul  «'ounloi)VAtl  io  th,Na^^  fx^v.rd  alor,jf  the  AtlanTie  coast,  found 
nvu\  \,x\n  S,NM>ii  10  Ihe  \>uli  of  Me\u'v\  ai^  «Wi  a*  :r.  the  river  valleys  of 
Wiv«»v>  aU  iho  )i^«i\(hoU)  M»tiv»  v^^hAiW  i'  AVVi:.  IV.n'.:!:^  ladustry.  1S81, 
p  ^'^i^  Shou,  Vho  Nouh  A«;on,\'*v.*  o?  A nti <;*.;:>.  ISP::,  p.  li>c»  .  and  almost 
*U  M  \\\\\%\\  ^!i\,'  t^sM*  ,VJ^^v^^^.\>  Mx^iwv,  ^.r.  A^TSf*e  of  ti^eir  a«><^ts.  although 

r^\Vi««,vi„    \'«,o»  .N<   U.o  *  i.*i,N\  Si*!,-*  .Ni"    V*,*iV :•;,>*.  "iS""*.  '.v  it>5L 
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The  Marquis  de  Nadaillac  in  his  well  known  work  mentions  the 
shellmounds  in  the  vicinity  of  San  Francisco.®  Moorehead  in  his 
work  gives  a  few  remarks  on  excavations  in  shellmounds  of  cen- 
tral California. 

The  Nature  of  the  Excavations. 

The  work  of  exploration  was  commenced  by  Professor  Mer- 
riam  and  the  writer  in  February,  1902,  toward  the  end  of  the 
rainy  season,  and  was  finished  early  in  May.  Captain  Siebe,  the 
proprietor  of  Shellmound  Park,  gave  all  possible  assistance  in 
the  investigation.  Owing  to  the  presence  of  the  circle  of  trees 
around  the  truncated  top  of  the  mound  it  was  necessary  to  con- 
fine the  excavations  to  a  lateral  section  and  a  tunnel  extending 
from  it  toward  the  center  of  the  mound.  However  desirable  a 
more  extended  section  through  the  hill  might  have  been,  the  re- 
sults obtained  in  these  partial  excavations  are  as  a  whole  similar 
to  those  which  would  have  been  obtained  by  a  cut  through  the 
entire  mound. 

The  western  slope  of  the  mound,  facing  the  bay,  was  selected 
as  the  starting  point  for  the  operations.  The  entire  work  of  ex- 
cavation may  in  a  chronological  order  be  divided  into  the  follow- 
ing four  stages. 

A.  The  first  lateral  cutting  in  the  mound.  This  was  made 
in  the  western  foot  of  the  mound,  seven  feet  and  a  half  above  the 
level  of  the  bay  and  at  a  distance  of  fifty  feet  from  the  plateau. 
The  trench  was  two  feet  deep,  eighteen  feet  long  and  six  feet 
wide,  its  floor  sloped  towards  the  center  of  the  mound. 

B,  Tunnel  construction.  The  tunnel  formed  the  under- 
ground continuation  of  the  trench ;  it  was  the  means  of  reaching 
the  interior  of  the  mound  and  down  to  its  original  base.  Hence 
the  floor  of  the  tunnel  was  made  to  slope  steeply  inward.  The 
tunnel  was  extended  from  the  end  of  the  trench  A  for  forty-two 
feet  into  the  interior  of  the  mound,  and  at  its  terminal  point  it 
sank  to  two  feet  below  the  level  of  the  bay.  It  was  five  feet  wide 
and  six  and  a  half  feet  high.  Several  distinct  strata  were  cut 
through  by  the  tunnel  section.  Eleven  feet  of  the  length  of  the 
tunnel  extended  under  the  plateau  of  the  mound.    This  was  still 

•  Prehistoric  America,  ed.  by  W.  H.  Dall,  1885,  p.  50. 
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sixty  feet  from  the  vertical  center  of  the  hill  (pi.  4),  but  the 
observations  made  in  this  interior  part  of  the  mound  were  of 
a  relatively  greater  value  than  those  of  the  outer  zone.  Many 
difficulties  were  met  during  the  construction  of  the  tunnel,  among 
which  the  porosity  of  the  soil  was  one  of  the  worst.  The  tunnel 
was  therefore  timbered  and  its  sides  sheathed.  Another  difficulty 
was  the  ground  water,  of  which  there  was  often  a  very  strong  flow 
when  digging  in  the  lower  part  of  the  tunnel.  According  to  the 
advance  of  the  season,  it  was  encountered  at  different  depths,  and 
it  grew  less  with  the  approach  of  summer.    A  small  hand  pump 

was  used  to  exhaust  this  water,  but  it  barely  answered  the  pur- 

• 

pose,  and  it  was  often  with  great  difficulty  that  the  inrushing 
water  could  be  mastered. 

C.  The  upper  vertical  cut  of  the  entire  mound.  In  order  to 
obtain  a  ^^iew  of  all  the  strata  contained  in  the  mound  this  section 
was  undertaken.  The  lowest  parts  of  the  mound  having  been 
thoroughly  explored  by  the  construction  of  the  tunnel,  it  was  now 
sufficient  to  make  the  upper  sectional  cut  only  as  deep  as  the  roof 
of  the  tunnel,  while  its  terminal  point  was  fixed  by  the  circle  of 
trees  on  the  summit  of  the  mound.  Its  greatest  length  from  the 
mouth  of  the  tunnel  was  twenty-six  feet.  The  sides  of  the  cut 
were  sloped  in  order  to  prevent  the  fall  of  loose  soil  and  to  avoid 
the  ci>st  of  timbering.  The  length  of  this  section  at  its  lower  end, 
near  b  (pi.  4^.  was  reiiuced  from  26  feet  to  19  feet,  and  the  width 
to  10  feet  along  the  entire  foot  of  the  trench  from  a**  to  6.  In 
pi.  5  there  is  shown  the  first  cut  into  the  mound,  before  it  had  been 
made  wider  by  five  feet  throughout  its  length.  In  making  this  cut 
the  earth  was  remove<l  stratum  by  stratum.  For  want  of  other 
marks  of  division,  the  dividing  lines  of  the  various  strata  (I  to 
VII  ^  won*  chi\sen  arbitrarily  fi"om  the  several  Wsible  lines  of 
structurt»,  and  they  are  markeii  in  the  diagram,  pi.  4,  by  asterisks. 
In  onlor  to  obtain  a  uniform  classitioation  of  the  contents  of  the 
mound  it  was  thought  ntHH»ssj»ry  to  introduce  the  same  lines  of 
division  in  the  sectional  diagram  of  the  tunnel;  objects  found 
there  had  boon  niarkiHl  pn*viousiy  by  the  distance  of  their  posi- 
tion fn»in  tho  mouth  of  the  tunnel  and  their  relative  height. 


••«!  !ttH«iii9  to  h«vo  Nvn  sitiuitotl  at  th*  intersection  of  the  dotted  lines 
9«>|viinktin^  divisions  A,  K,  (\  pi.  4.  fSg.  -.—Editor. 
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These  strata  in  conformity  with  the  numbering  of  the  upper  ones 
were  marked  as  numbers  VII  to  X. 

D.  A  series  of  pits  was  dug  from  the  foot  of  the  tunnel  out 
to  the  bay  shore.  The  pits  were  made  in  order  to  ascertain  the 
general  outline  of  the  base  of  the  mound  under  the  cuts  already 
made,  as  well  as  under  the  unexcavated  portion  of  the  mound 
farther  out  toward  its  margin.  The  pits  are  marked  as  A  in  the 
interior  of  the  mound,  and  as  i,  k,  I,  m,  toward  its  periphery. 
The  two  pits  n  and  o*^  are  situated  on  the  outside  of  the  super- 
ficial foot  of  the  mound,  at  a  distance  of  35  feet  and  67  feet  from 
the  nearest  pit,  m.  It  was  here  seen  that  the  terminal  point  of  the 
foot  of  the  mound  lay  between  the  pits  n  and  o,  the  pit  near  n 
showing  only  the  debris  of  the  shellmound,  while  that  near  o  re- 
vealed nothing  of  it.  These  two  pits  were  connected  by  a  trench, 
which  gave  an  exceedingly  interesting  section  of  the  margin  of 
the  mound. 

The  Base  op  the  Mound. 

The  mound  consists  mainly  of  a  mass  of  broken  or  entire 
sheUSy  ashes,  bits  of  charcoal,  and  some  artifacts.  This  mass  ex- 
tends far  above  the  surface  of  the  surrounding  land  and  ends 
two  and  a  half  feet  below  the  level  of  the  ground  water  and  two 
feet  below  the  general  tide  level  of  the  bay,  and  rests  immediately 
upon  a  sharply  defined  yellowish  alluvial  clay  stratum.  There  is 
no  indication  of  a  rocky  elevation  which  might  have  served  as  an 
inducement  for  the  original  settlement,  and  would  have  helped 
to  raise  the  mound  to  its  present  height.  Some  of  the  charcoal 
and  small  boulders  brought  here  by  man  rest  upon  the  clay  soil. 
A  slight  discoloration  of  the  upper  line  of  the  clay  stratum  may 
have  been  caused  by  a  transitory  plant  growth  during  some  early 
period,  while  there  is  no  indication  of  a  crust  of  good  soil  which 
would  be  a  sign  of  a  longer  period  of  vegetable  growth  upon  it. 

The  base  of  the  mound  is  horizontal  according  to  all  indica- 
tions gained  between  pits  h  and  m.  A  slight  variation  of  the 
level  of  the  ground  near  h  of  but  a  few  inches  does  not  mate- 
rially change  this  level.    Between  m  and  n,  however,  the  original 


***  Pit  o  referred  to  in  the  text  seems  to  be  represented  in  pi.  4,  fig.  1,  by 
the  west  end  of  the  cut  extending  from  n  to  I. — Editor. 
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soil  lies  one  foot  and  seven  inches  lower  for  a  distance  of  thirty- 
five  feet,  and  from  n  to  o  the  level  drops  a  foot  lower.  The 
mound  was  originally  founded  upon  a  site  rising  two  feet  above 
the  adjacent  ground  on  its  western  side.  A  gravel  stratum  of 
8  inches  in  thickness  near  o,  and  of  4  inches  near  p,  but  disap- 
pearing towards  n,  covered  the  clay  which  originally  sloped  to 
the  west.  This  gravel  stratum  was  examined  by  Professor  Law- 
son  and  considered  to  be  probably  a  fresh-water  deposit  and  not 
a  deposit  formed  in  the  bay,  as  the  gravel  is  more  or  less  angular 
instead  of  much  water-worn.  The  mound  terminates  near  p,  177 
feet  from  its  center,  where  it  runs  to  a  point  between  layers  of 
clay,  which  are  above  and  below  it  (pi.  4,  fig.  1).  It  rises  again 
toward  the  outside  for  the  last  17  feet  measured  from  the  depres- 
sion n,  the  diflference  being  one  and  one-quarter  feet,  thus  varying 
from  the  rest  of  the  base  which  inclines  to  the  west.  A  stratum 
of  ferruginous  clay,  the  same  as  that  underlying  the  base  of  the 
mound,  is  here  inserted  between  the  gravel  stratum  and  the  char- 
acteristic mixture  of  which  the  mound  is  composed,  and  covers  it 
up  even  with  the  present  surface  of  the  soil.  This  raises  the 
actual  height  of  the  shellmound  from  27  feet  to  32  feet  and  the 
actual  diameter  to  at  least  310  feet  instead  of  270  feet.  The 
volume  of  the  mound,  measured  as  a  truncated  cone,  may  be  esti- 
mated as  being  55,000  cubic  yards,  or  about  39,000  cubic  meters.** 

'*  The  shellmounds  in  the  vicinity  of  the  bay  differ  considerably  in  shape 
and  size.  The  majority  appear  as  extended  plateaus  10  to  12  feet  in  height, 
others  appear  as  slight  undulations  of  the  ground  about  ^\e  feet  in  height. 
The  truncated  conical  form  is  found  more  rarely;  the  mound  at  Ellis  Lsmd- 
ing  near  Point  Richmond  approaches  it  somewhat  in  its  proportions.  Many 
of  these  mounds  cover  acres  of  ground,  e.g.,  the  mounds  of  Alameda,  of 
Sausalito,  of  Sierra  Point,  of  West  Berkeley  (in  its  older  form,  now  much 
changeil).  In  tro|ucal  regions  many  shellmounds  are  said  to  reach  a  height 
of  100  feet  or  niort»;  this  is  known  with  certainty  of  some  in  BrazO  (cf.  Na- 
daillac,  L  <*.,  p.  !^4)«  and  also  of  two  near  the  dried-up  mouth  of  the  lea  river 
in  IVni.  Shollmounda  as  a  rule  are  much  smaller.  On  the  Atlantic  coast 
near  Smyrna  a  shollmound  is  said  to  be  thirty  feet  high  (Short,  {.  c,  p.  107), 
but  the  majority  of  tht^se  mounds  are  less  than  four  feet  high  (cf.  Wyman, 
Amor.  NnturaliNt,  18«8,  I,  p.  5«  ff.,  and  Abbott,  /,  c„  p.  440),  while  many  of 
them  extend  over  artMis  of  more  than  two  or  three  acres.  A  shellmound  near 
the  mouth  of  the  AltHmnha  river  in  Florida  is  estimated  as  having  a  size  of 
over  80.000  cubic  yards  ^Smithson.  Ken.,  1S66,  p.  358).  The  shellmounds  of 
IVnnmrk  «n»  only  from  H  feet  to  10  ftH»t  high,  although  more  than  a  thou- 
snnd  f<M«t  loii^  (Kanko,  )>er  MouiH'h,  U,  p.  55:}>.  Sinithem  California  sheU- 
ntoundu  goucnUlv  nro  ivwxw  4  f«H*t  to  A  f«H»t  high  vl^-  Schumacher,  Bull.,  L  c, 
p,  IW;  nnd  SmithMou.  Kep.»  1874  ,p,  1^H7,  eto.^.  The  same  is  the  case  with 
Wxomy  luoundu  on  the  AliMittnn  UIhuiIm  explore«l  by  \V.  J.  DaU.  In  Oregon 
there  art*  nome  of  at  Itmut  S  f«H»t  \\\  height  v«*f,  Schunuicher,  I.  c,  p.  29). 
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shores  of  San  Francisco  Bay.^*  The  ground  under  the  mound 
having  a  slope  of  two  feet,  it  may  be  assumed  that  the  original 
foundation  of  the  base  was  at  least  one  foot  above  tide  level. 
Accordingly  the  coast  must  have  sunk  three  feet  since  the  for- 
mation of  this  mound.^^  This  sinkage  was  leveled  up  again  to 
its  former  height  by  later  alluvial  deposits,  in  consequence  of 
which  the  originally  dry  base  of  the  mound  is  now  situated  two 
feet  below  the  level  of  the  bay,  while  the  surrounding  flats  are 
three  feet  above  it. 

It  is  to  be  noted  that  the  younger  alluvial  deposit,  near  o 
(pi.  4)  has  a  thickness  of  six  feet. 

Samples  of  soil  taken  from  various  parts  of  the  clay  stratum 
underlying  the  base  of  the  mound  were  subjected  by  Professor 
W.  A.  Setchell  to  microscopical  examinations,  but  no  Diatoms 
were  found  in  any  of  them.  Hence  those  strata  were  probably 
formed  of  alluvial  deposits  of  the  creek,  as  Professor  Lawson  had 
at  first  suggested,  and  not  of  deposits  of  the  bay.  This  finding  is 
entirely  in  accordance  with  the  origin  of  the  gravel  stratum  as 
above  stated. 

jPThe  slope  of  the  mound  was  an  obstacle  to  the  course  of  the 
creek  when  it  became  swollen.  In  the  natural  course  of  things  it 
deposited  a  bar  near  the  foot  of  the  mound,  which,  when  the  edge 
of  the  latter  gradually  extended,  grew  out  over  this  new  obstacle. 
The  creek  in  the  same  manner  continued  to  heap  up  alluvial  de- 
posits against  the  latter.  The  horizontal  growth  of  the  mound 
and  the  vertical  growth  of  the  surrounding  land  took  place  simul- 
taneously. This  was  the  cause  of  the  brim-like  upward  curve  of 
the  edge  of  the  mound  as  seen  in  the  cross  section  (pi.  4).  While 
the  mound  increased  about  seventeen  feet  in  its  periphery,  the 
vertical  alluvial  accumulation  was  about  one  and  one-half  feet. 
.Hence  the  base  of  the  mound  peripherally  increased  one  foot 
while  the  ground  grew  one  inch,  showing  that  the  alluvial  growth 
of  the  soil  was  much  slower  than  the  peripheral  growth  of  the 


u 


Near  the  raouth  of  the  vaUej  of  S&n  Rafael  a  small  hill  rises  from  the 
bay,  the  isolation  of  which  from  the  mainland  mav  be  explained  in  this  way. 

"Between  the  shellmounds  of  Eimeryville  and  West  Berkeley  the  shore 
for  a  long  stretch  forms  a  steep  bank  up  to  twelve  feet  high,  and  broken 
down  by  the  water  of  the  bay.  Possibly  the  coast  at  this  point  formed  a  pro- 
montory on  the  two  sides  of  which  these  shellmounds  were  originally  founded, 
as  in  sheltered  bays,  similar  to  other  mounds  of  this  region. 
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mound.  About  310  cubic  yards  or  240  cubic  meters  produce  a 
growth  of  one  foot  in  a  mound  9  feet  high  and  about  300  feet  in 
diameter  at  the  base.  If  the  peripheral  growth  of  the  moimd  had 
continued  with  the  growth  of  the  soil,  the  foot  of  the  mound 
would  have  spread  out  so  that  the  outer  edge  would  rest  in  the 
highest  or  surface  layer  of  the  present  alluvium.  The  wedge- 
like margin  situated  between  alluvial  strata  is,  however,  proof 
that  its  peripheral  growth  ceased  a  long  time  before  the  termi- 
nation of  the  alluvial  accumulation  in  this  region,  as  a  result  of 
which  the  alluvium  has  spread  itself  over  the  foot  of  the  mound. 
The  alluvial  deposit  above  the  wedged-in  margin  of  the  mound 
(at  p)  being  3  feet  8  inches  in  thickness,  and  the  alluvium  depos- 
ited underneath  it  from  the  beginning  of  the  formation  of  the 
mound  measuring  only  1^  feet,  and  assuming  the  increase  to 
have  been  absolutely  uniform,  a  period  two  and  a  half  times  as 
long  has  passed  since  the  ceasing  of  its  peripheral  growth,  as 
had  been  necessary  for  a  peripheral  growth  of  17  feet  on  each 
side.  The  cessation  of  this  peripheral  growth  of  the  mound,  how- 
ever, is  not  identical  with  the  cessation  of  its  growth  altogether. 
It  took  place  apparently  when  the  mound  began  to  grow  more 
acutely  conical  in  shape,  whereby  it  increased  to  twice  its  former 
volume.  Assuming  that  the  mound  was  abandoned  100  years  be- 
fore the  end  of  the  alluvial  growth  of  the  land  in  the  vicinity, 
then  according  to  formula 

it  might  be  concluded  that  the  mound  was  probably  600  years 
old  before  it  was  abandoned."  Several  numerical  values  upon 
which  the  formula  is  based  are  unfortunately  so  uncertain  that 
the  result  may  not  be  considered  as  more  than  suggestive  of  the 
possible  age. 

The  sinking  of  the  coast  and  the  alluvial  increase  of  the 
ground  since  the  first  settlement  of  the  mussel-eaters  would  in 
themselves  give  an  adequate  measure  for  an  estimate  of  the  age 
of  the  mound  if  the  measures  upon  which  both  depend  were  not 
also  unknown ;  according  to  Professor  Lawson,  this  probably  occu- 


"In  that  case  the  mnkage  would  have  amounted  to  about  6  inches,  the 
^r    ■  alluvial  increase  to  about  9  to  10  inches  in  a  century. 
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pied  centuries  at  least.^*  At  any  rate,  such  observations  as  have 
been  made  furnish  good  reasons  for  believing  that  the  founding 
of  a  settlement  and  the  beginning  of  the  heaping  up  of  the  mound 
occurred  at  a  remote  date^ 

.  w    ^     The  Internal  Structure  op  the  Mound. 

The  principal  constituents  of  the  mound  are  the  shells.  These 
have  nearly  all  crumbled  into  small  fragments  and  are  slightly 
mixed  with  soil,  which  when  damp  gives  the  entire  mass  the  ap- 
pearance of  pure  soil.  When  this  is  flooded  with  water  the  wash- 
ing away  of  the  sand  produces  no  noticeable  change  in  its  volume. 
This  mass  has  mingled  with  it  bits  of  charcoal,  bones  of  animals, 
ashes  or  cinders,  and  stones  averaging  about  the  size  of  one's  fist 
and  blackened  by  fire.*^  Marks  of  stratification  may  be  traced 
through  almost  the  entire  mound.  Plate  5,  representing  a  photo- 
graphic view  of  the  excavation,  shows  the  stratification  planes  in 
the  walls  quite  distinctly.  The  strata  consist  of  compact  masses 
of  more  or  loss  fragmentary  shells,  or  of  beds  of  ashes  or  cinders. 
In  many  cases  the  latter  seem  to  extend  through  the  entire  mound. 
They  are  sometimes  not  thicker  than  a  sheet  of  heavy  paper,  but 
show  the  general  direction  of  the  bedding  planes,  and  form  a 
clear  contrast  with  the  homogeneous,  dark  mass  of  broken  shells.^' 
These  planes  become  somewhat  less  distinct  in  the  deeper  strata.** 
As  in  other  shellnumnds,'®  there  were  observed  certain  rounded 

masses  of  shells  intersecting  the  lines  of  stratification.    These  are 

*T2 

i^VThc  rapidity  of  the  ainkaice  of  alluTial  coasts  varies  greatly  owing  to 

K^  conditions.    For  the  AtUmiic  Coast  the  rate  of  sinkage  is  2  feet  per 

century  ^cf.  Ablwtt,  L  o.,  p.  449).    Applying  this  same  rate  to  the  eastern 

coast  of  the  Day,  wtE»  wouUt  arriTe  at  the  absurd  result  that  the  shellmound  of 

KmeryviUe  had  In^in  to  form  in  IT.'SO,  while  that  date  was  presumably  the 

end  of  its  iHHnipieti  state. 

"  The  descriptions  of  nearly  all  the  ahellmounds  explored  in  other  parts 
of  the  world  talXv  exactiy  with  this  one;  cf.  Ranke,  /.  r..  II,  p.  532,  for  the 
l>MniiU)  KjokkenmiHidiniier;  iiV^humacher,  on  the  general  similarity  of  shell- 
mountls  of  the  l^icific  i\>ast  with  the  moumU  in  Denmark,  Smithson.  Rep., 
1874,  p»  aw.  etc, 

**  Atthoxigh  no  sheUmound  is  free  fr\^m  stratification  marks,  owing  to  the 
gradual  gr\>wth  of  the  strata,  Unnton  nutintains  that  this  is  the  case  with 
aheUmouuds  on  the  Atlantic  i\vMt  v^uthson.  Rep..  1S66.  p.  356). 

**tVw|mre  the  intervsting  olvM^rx-ations  of  Wyman  ^^Amer.  Naturalist,  I, 
p»  ^7\\  ooncendng  shellmounds  of  New  VTngland.  that  there  the  shells  of  the 
lowest  utrahuu  xnere  m»fter  and  mor»  cnimWe^l  than  thvvse  of  the  upper  strata. 

•*rf.  NVynmu.  I  \\,  iv  a^U^»  on  a  sheUmound  in  the  vicinitT  of  Portland, 
Me. 
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mark  the  sites  of  former  sweat-houses  or  council-halls;  these 
curves,  such  as  that  from  f  to  g,  may  have  a  similar  origin.^' 

The  manner  in  which  the  mound  was  occupied  for  habitation 
varied  in  the  upper  strata.  With  the  growth  of  the  mound  the 
diameter  of  the  plateau  decreased  instead  of  expanding.  From 
line  b  upward  the  strata  incline  obliquely  toward  the  sides.  This 
change  in  the  manner  of  forming  the  mound  signifies  a  change 
in  the  character  of  its  occupants.  It  would  be  interesting  to  de- 
termine, if  possible,  the  exact  line  where  these  two  types  of 
growth  have  met.  It  might  have  been  about  12  feet  above  the 
base,  so  that  the  mound  grew  in  the  shape  of  a  shallow  plateau 
as  far  as  the  middle  of  stratum  V  in  pi.  4,  and  that  it  changed 
after  this  period  to  its  conical  form. 
\^ 

^^       CONSTTTUBNTS  OP  THE  MoUND. 

Sliells. — The  shell  layers  of  the  mound  are  composed  princi- 
pally of  the  following  species : 

Oysters,  Ostrea  lurida. 

Mussel  shells,  MytUus  edulia  and  MutUus  caiifomianus. 

Clams,  Macoma  edulis  and  Macoma  nasuta. 

Many  other  kinds  of  shells,  including  the  following  species, 
were  found  scattered  through  the  mound : 

Purpura  crispata  and  canaliculata, 
Cerithidea  calif omica. 
Helix,  two  species  indet. 
Cardium  corhis, 
Standella,  sp. 
Tapes  staminea. 

Of  these  last  species,  the  cockle,  Cardium  corbis,  and  the  clam. 
Tapes  staminea,  occur  quite  frequently.^*  All  of  these  were  used 
as  food  by  the  occupants  of  the  mound.  The  various  species  of 
Helix  were  probably  also  used,  as  they  were  in  more  recent  times 
eaten  by  the  California  Indians.^^  It  may  be,  however,  that  this 
species  lived  on  the  mound. 

"  Somewhat  smaller  but  quite  similar  hollows  are  still  preserved  upon  the 
surface  of  the  shellmound  of  Ellis  Landing,  and  are  doubtless  sites  of  houses 
of  that  nature. 

**  Eight-tenths  of  all  the  shells  found  in  the  Oregon  shellmounds  belong  to 
the  species  of  Mytilus  calif omianus,  Tapes  staminea,  Cardium  nuttalii,  and 
Purpura  lactuca  (Schumacher,  Smithson.  Rep.,  1874,  p.  335). 

"As  by  the  Minooks  and  the  Nishinams  (Powers,  I  c,  pp.  348  and  430); 
and  certainly  the  custom  was  a  very  general  one. 
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Bones, — Bones  of  vertebrates  are  also  found  in  most  of  the 
shellmounds.  These  together  with  the  shells  represent  the  debris 
of  their  kitchens.  No  other  shellmound  has  been  seen  where  so 
large  a  quantity  of  bones  was  observed  as  in  that  at  Emeryville. 
Bones  of  land  and  sea  mammals,  of  birds,  and  of  fishes  were 
found  in  abundance  throughout  the  mound,  and  fairly  evenly 
distributed  in  the  strata.  This  fact  is  the  more  remarkable  since 
the  shellmound  at  West  Berkeley,  scarcely  two  miles  distant, 
does  not  yield  nearly  such  quantities  of  bone  as  this  one.  The 
occupants  of  the  mound  at  Emeryville  at  all  periods  were  hunts- 
men to  a  great  degree,  besides  being  fishermen;  those  of  the 
mound  at  West  Berkeley  seem  to  have  depended  largely  upon 
fishing;  hence  the  stone  sinkers  were  far  more  numerous  in  that 
mound  than  at  Emeryville. 

So  far  the  fauna  of  only  the  lowest  strata  up  to  3  feet  above 
the  base  have  been  studied.    The  following  species  obtained  in 

this  horizon  were  determined  by  Dr.  W.  J.  Sinclair. 

Deer,  Cervus  sp. 

Elk,  Cervus  canadensis. 

Sea-otter,  Enhydrus  lutris. 

Beaver,  Castor  canadensis," 

Squirrel,  Spermophilus  sp. 

Babbit,  Lepus  sp. 

Gopher,  Thomomys  talpoides. 

Raccoon,  Procyon  lotor, 

WUd  cat,  Lynx  sp. 

Wolf,  Canis  sp. 

Bear,  Ursus  sp. 

Dog,  Canis  familiaris,^  (?) 

Seal,  Phoca  sp. 

Sea-lion. 

Whale. 

Porpoise? 

Canvasback  Duck,  Aythya  vallisneria. 

Goose  f 

Cormorant,  Phlaeocorax  sp. 

Turtle. 

Skates,  Thornbacks,  and  other  fish. 

"  Extinct  in  California,  and  in  fact  south  of  Washington ;  J.  Wyman 
found  the  remains  of  elk,  wild  turkey,  and  large  auk  in  the  shellmounds  of 
New  England.  The  elk,  though  still  in  existence,  is  no  longer  to  be  found 
east  of  the  Allegheny  Mountains;  the  wild  turkey  is  still  in  existence,  but  is 
not  to  be  found  in  New  England,  while  the  auk  lives  only  in  the  Arctic  re- 
gions, or  at  least  not  farther  south  than  the  northern  part  of  Newfoundland 
(Amer.  Naturalist,  I,  p.  572). 

"  Also  found  in  the  shellmounds  of  New  England. 
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were  only  those  of  very  resistant  material,  such  as  stone  or  shell. 
All  other  kinds,  such  as  textiles  of  plant  fibre,  baskets,  and  im- 
plements of  wood,  which  doubtless  have  also  existed,  had  disap- 
peared. The  more  resistant  artifacts  were  distributed  through- 
out all  layers  of  the  mound.*' 

About  200  cubic  meters  of  earth  were  removed  and  sifted 
during  the  excavations,  and  yielded  600  artifacts  of  various 
kinds,  averaging  three  specimens  to  one  cubic  meter.  The  vol- 
ume of  the  whole  mound  we  computed  to  be  about  39,000  cubic 
meters,  and  it  may  be  assumed  that  by  excavating  the  entire 
mound  the  yield  would  be  about  100,000  specimens,  which  indi- 
cates that  many  generations  must  have  lived  here  to  deposit  such 
a  large  number  of  objects  of  imperishable  material  alone.** 

The  same  computation  was  applied  to  each  separate  layer  in 
the  mound,  and  it  was  shown  that  the  yield  differed  according  to 
the  section  and  the  stratum  explored.  The  open  cut  A  yielded 
one  specimen  to  .75  cb.  m.,  and  the  tunnel  B  and  the  pits  htom, 
six  per  cb.  m.  Section  C  yielded  three  artifacts  to  one  cb.  m. 
This  computation  shows  that  sections  nearer  the  center  of  the 
mound  yielded  the  greater  number,  those  toward  the  edge  a 
smaller  number.  It  also  appears  that  the  lower  strata  contained 
a  larger  percentage  of  artifacts  than  the  upper  ones.  If,  how- 
ever, the  number  of  flaked  chert  fragments  were  subtracted  from 
the  yield  of  the  lower  strata,  their  percentage  would  be  much  the 
same  as  that  of  the  higher  layers.  The  following  are  the  contents 
of  the  various  strata : 

Stratum  I  had  20  artifacts  per  15  V^  cb.  m.  =  1.3  per  cb.  m. 
Stratum  II,  30  cb.  m — 133  objects  =  4.4  per  cb.  m. 


**  It  is  alleged  that  there  are  shellmounds  in  the  East  which  contain  no 
implements  at  all,  and  have  been  used  for  the  gathering  of  mussels  only,  and 
not  as  dwelling  places  (Abbott,  p.  447,  accord,  to  Charles  A.  Woodley). 
Equally  uncertain  seems  to  be  the  distinction  made  by  Schumacher  between 
shellmounds  yielding  few  artifacts  and  those  containing  a  larger  number,  as 
representing  a  place  for  temporary  or  permanent  habitation.  Similarly  du- 
bious is  that  classification  which  considers  the  piling  up  of  shells  in  various 
separate  heaps  as  proof  of  permanent  abode  and  that  of  single  mounds  for 
the  use  only  as  temporary  stopping  places  (Smithson.  Bep.,  1874,  pp.  337  to 
338). 

••  W.  J.  Dall  (contrib.  7.  c,  I,  p.  47)  states  that  during  his  excavations  of 
the  shellmounds  of  the  Aleutian  Islands  he  found  on  the  average  one  object 
in  one-half  ton  of  earth.  This  would  be  2.63  objects  to  one  cb.  m.  The  yield 
of  the  Emeryville  shellmound  is  three  objects  to  one  cb.  m. 
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Stratum  III,  20%  cb.  m. — 27  objects  =  1.16  per  cb.  m. 
Stratum  IV,  11%  cb.  m. — 41  objects  =  3.5  per  cb.  m. 
Stratum  V,  9%  cb.  m. — 34  objects  =  3.5  per  cb.  m. 
Stratum  VI,  4%  cb.  m. — 9  objects  =  2.1  per  cb.  m. 
Stratum  VII,  2%  cb.  m. — 10  objects  =  3.5  per  cb.  m. 

The  specimens  contained  in  the  graves  in  strata  VI  and  VII 
were  not  counted  in  with  the  rest.  This  comparison  shows  mainly 
that  stratum  II  is  the  richest  in  implements.  The  connection  of 
this  fact  with  the  preponderance  of  ashes  will  be  pointed  out 
later. 

Burials. 

Shellmounds  originate  on  the  accumulated  refuse  deposited 
by  people  who  have  lived  in  the  place  when  the  heap  has  formed, 
and  the  mounds  may  therefore  be  regarded  as  sites  for  dwelling 
places,  or  abodes  for  the  living,  and  not  as  mounds  set  aside  as 
burial  grounds  by  people  living  elsewhere  in  the  vicinity.  When- 
ever these  mounds  were  used  for  burials  it  was  not  done  in  spite 
of  their  being  dwelling  places,  but  rather  because  they  were 
such.*" 

Many  tribes  of  a  low  grade  of  civilization  follow  the  custom 
of  burying  their  dead  underneath  their  feet  in  the  ground  upon 
which  they  live,  to  protect  the  graves  of  their  dead  against  being 
disturbed  and  also  to  enjoy  the  protection  of  the  spirits  of  the 
departed  against  their  enemies.  Wherever  graves  are  found  in 
shellmounds,  in  all  parts  of  the  world,  their  presence  is  generally 
to  be  explained  in  this  way.'® 

Ten  graves  containing  skeletons  were  found  during  the  exca- 
vations. They  were  found  only  in  the  middle  layers  of  the  mound 
in  a  zone  extending  from  stratum  VI  to  stratum  VIII.  The  two 
lowest  layers  and  the  five  upper  ones  contained  no  evidence  of 
interment,  indicating  that  the  custom  of  burial  underneath  the 

"See  P.  Schumacher,  Bull.  I,  c,  p.  38,  for  burials  in  the  mounds  on  the 
Island  of  San  Miguel. 

^  Virchow  found  them  in  the  Spanish  shellmounds  (Ranke,  I.  c,  II,  p. 
533),  while  in  those  of  Denmark  they  are  absent.  Schumacher  (Smiths. 
Rep.,  1874,  p.  337)  states  that  he  observed  shellmounds  in  Southern  Califor- 
nia which  had  been  temporary  abodes  only  and  were  devoid  of  graves;  while 
D.  G.  Brinton  asserts  that  in  Florida  graves  occurred  in  natural  shellmounds, 
while  artificial  shellmounds  were  free  of  them  {I.  c,  1866,  p.  357).  Such 
general  statements  cannot  be  accepted  unless  they  are  supported  by  observa- 
tions over  larger  fields  than  these. 
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dwelling  places  was  observed  in  one  period  only.  We  have  no 
evidence  concerning  the  location  of  the  burials  previous  to  that 
period  or  subsequent  to  it.  A  burial  site  slightly  elevated  above 
the  plain  was  unearthed  some  years  ago  under  a  shellmound  near 
the  principal  mound  in  Emeryville,  but  as  this  probably  dated 
from  the  same  period  as  the  graves  in  the  shellmound  no  light  is 
thrown  upon  the  question. 

In  the  upper  strata  of  the  mound  there  is,  however,  furnished 
evidence  of  a  different  manner  of  disposing  of  the  dead,  which 
was  observed  during  the  period  of  the  deposition  of  strata  II,  III, 
and  IV.  During  the  period  represented  by  strata  VI  to  VIII  the 
dead  were  buried  in  the  ground.  It  has  already  been  shown  that 
stratum  II  consists  mainly  of  ashes  and  calcined  shells,  which 
cannot  be  regarded  as  kitchen-midden  deposit  or  as  the  remains 
of  fireplaces,  the  latter  forming  an  inconspicuous  part  of  the 
stratum.  Another  characteristic  feature  of  this  layer  is  the  high 
percentage  of  calcined  bone  implements  found  there.  Very  com- 
mon among  them  are  awls,  of  which  stratum  II  contained  44 
calcined  specimens,  or  72  per  cent,  of  the  whole  number.  In  the 
other  layers  a  much  smaller  number  has  been  found,  but  the  per- 
centage of  calcined  specimens  is  high.  The  supposition  that  these 
were  accidentally  burned  cannot  be  considered  an  adequate  expla- 
nation, but  the  fact  that  a  number  of  human  bones  were  found 
at  the  same  place  in  the  strata  gives  weight  to  the  theory  that 
during  the  deposition  of  the  upper  beds  the  inhabitants  of  this 
region  practiced  cremation  of  their  dead,  a  custom  common 
among  the  California  tribes  of  today.  Then  as  now  they  were 
accustomed  to  burn  all  personal  belongings  with  the  body.'^  This 
accounts  for  the  large  number  of  calcined  bone  objects  and  shells 
in  stratum  II.  Doubtless  a  large  number  of  shell-fish  were 
thrown  into  the  fire  as  food  for  the  departed  on  their  long  journey 
into  the  next  world. 

Doubtless  the  practice  of  cremation  was  not  confined  alone  to 
the  period  of  stratum  II.  The  percentage  of  calcined  awls  in 
other  strata  than  this  suggests  that  the  builders  during  the  ac- 


"  H.  C.  Yarrow,  Introduction  to  the  mortuary  customs  among  the  North 
American  Indians,  1880,  p.  58,  points  out  that  this  custom  was  general 
among  those  Indians  who  cremated  their  dead. 
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entirdy  during  the  time  of  the  earlier  plateau-like  growth  of  the 
mound.  This  period  of  burial  is  very  closely  followed  by  that  of 
cremation,  the  two  possibly  overlapping. 

The  preparation  of  the  graves  was  not  elaborate.  A  simple 
pit  su£5ced.  It  was  made  large  enough  to  place  the  body  in  it 
with  the  knees  drawn  up.  The  sides  of  the  grave  were  left  bare. 
If  a  covering  existed  originally  it  must  have  been  of  perishable 
materials,  for  none  have  been  found  in  excavation.  The  bottom 
of  the  grave,  however,  was  prepared  somewhat  like  a  bed.  A 
layer  of  charcoal  from  one-half  inch  to  one  inch  thick  is  found  at 
the  very  bottom,  above  that  another  layer  of  like  thickness  of  iron 
oxide.  Upon  this  the  body  was  laid  on  its  side.  It  is  evident  that 
the  body  was  buried  with  its  clothing  and  personal  ornaments,  in 
exceptional  cases  with  utensils  or  implements  only.  The  body 
was  tightly  bound  at  the  knees  before  burial.  Owing  to  climatic 
conditions,  causing  excessive  moisture  in  the  strata,  the  greater 
part  of  the  material  buried  with  the  corpse  has  decayed  and  dis- 
appeared. Five  of  the  ten  graves  were  entirely  lacking  in  imple- 
ments or  other  artifacts. 

Before  burial  the  body  was  entirely  covered  with  the  red  earth 
mentioned  above.  This  settled  down  upon  the  bones  after  decom- 
position and  is  still  adhering  to  them  in  some  cases  like  a  thick 
crust.  The  hands  were  placed  on  the  body  in  different  ways.  In 
several  instances  the  left  hand  rested  upon  the  knees,  while  the 
other  was  raised  to  the  mouth  or  to  the  crown  of  the  head.  The 
corp^e^  usually  laid  upon  the  right  side,  generally  facing  north- 
east/'wssociated  with  a  number  of  skeletons  were  a  variety  of 
interesting  ornaments,  including  beads  made  from  shells  of  Oli- 
vella  and  other  molluscs  and  from  sections  of  bird  bones  strung 
together.  With  skeleton  No.  4  were  associated  a  large  number  of 
perforated  mica  flakes.  The  flakes  of  mica  may  originally  have 
been  fastened  to  a  garment  which  shrouded  the  dead,  and  when 
this  decayed  in  the  earth  the  flakes  remained  there  about  the 
body.  Beads  of  bird  bone  were  found  in  the  mouth  also,  but 
their  presence  there  might  be  explained  by  the  settling  of  the 
skull  in  the  earth.  ^liea  was  much  used  by  the  Indians  for  orna- 
mentation. It  has  been  observed  in  Peru  in  a  number  of  cases  in 
the  vicinity  of  graves,  but  circumstances  did  not  show  whether 
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region  also  the  varying  positions  in  which  the  corpses  face  is 
confirmed  by  Schumacher.** 

To  the  layer  of  charcoal  and  red  iron  oxide  which  generally 
formed  the  bed  of  the  dead  may  be  compared  the  **  thick  burned 
brick-like  crusts"  and  the  **thin  light  colored  crusts"  found  by 
Schumacher  in  Southern  California  graves.**  A  large  number 
of  lumps  of  red  coloring  earth  were  found  throughout  the  mound, 
some  of  these  showing  marks  of  scraping  or  cutting.  In  Southern 
California  graves  we  find  conditions  resembling  these  almost  iden- 
tically.*^ Up  to  recent  times  the  California  Indians  very  gener- 
ally painted  their  bodies,  and  there  is  undoubtedly  a  religious 
significance  in  this  practice  of  daubing  the  corpses  and  associated 
objects  with  red  coloring  material,  besides  depositing  them  on  red 
earth.  The  custom  of  putting  red  coloring  matter  on  the  body  of 
the  dead  is  found  with  many  aboriginal  tribes.  So  the  Caribs  in 
Jamaica**  paint  the  entire  body  of  the  corpse.  The  Santees  of 
South  Carolina**  painted  face,  neck,  and  hands  of  the  corpse. 
The  Dakotas'®  painted  the  face  alone.  In  a  number  of  Peruvian 
mummies  the  faces  were  painted  red.  Crania  from  ancient  Peru- 
vian graves  that  had  been  disturbed  at  some  early  time  were 
also  found  covered  with  red  paint. 

The  absence  of  implements  is  explained  by  Schumac'her  by 
the  analogous  custom  of  the  lower  Klamath  tribes,  where  the  im- 
plements are  laid  upon  the  grave  instead  of  being  buried  with  the 
dead.'*    This  custom  may  have  prevailed  in  this  shellmound. 

It  was  an  unfortunate  circumstance  that  the  exploration  in 
Emeryville  occuiTed  at  a  season  of  the  year  when  the  interior  of 
the  mound  was  still  very  damp  from  preceding  rains.  For  this 
reason  none  of  the  skulls  could  be  secured  intact,  and  they  will 
need  to  be  carefully  prepared  before  use  can  be  made  of  them  for 


**  F.  W.  Putnam,  Rep.  upon  U.  S.  Geogr.  Surveys,  I.  c,  p.  30 ;  Schumacher, 
Smithson.  Rep.,  1874,  p.  341. 

*»  Smithson.  Rep.,  1874,  p.  342. 

"  Putnam,  I,  c,  p.  22 ;  Schumacher,  Smithson.  Reports,  1874,  p.  350. 

**  Yarrow,  Introduction  to  the  Study  of  Mortuary  Customs  among  the 
North  American  Indians,  1880,  p.  54. 

*•  Schoolcraft,  Archives  of  Aboriginal  Knowledge,  3860,  IV,  p.  156. 

■"  Yarrow,  U  c,  p.  71. 

"  Bulletin  L  c,  p.  34. 
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anthropological  study.    It  may  be  noted  that  none  of  them  show 
striking  eccentricities  of  form. 

Following  is  a  detailed  statement  of  the  occurrence  and  the 
contents  of  each  of  the  ten  burials  excavated. 

No.  1,  pi.  IV,  fig.  2,  was  found  9  feet  below  the  present  sur- 
face ;  it  may  be  contemporaneous  with  the  graves  of  stratum  VII 
(as  6  and  9) .  The  skeleton  was  that  of  an  adult,  drawn  up  in  the 
usual  manner.  It  was  laid  on  its  right  side  and  was  facing  east. 
The  left  arm  rested  upon  the  knee,  the  right  hand  on  the  crown  K 
of  the  head,  where  also  was  found  a  cockleshell.  The  skeleton 
lay  on  a  bed  of  red  soil ;  the  bones  were  slightly  reddened.  No 
associated  objects. 

No.  2.  Skeleton  of  an  adult,  found  at  a  depth  of  9  feet  in 
the  outer  part  {A)  of  the  excavation;  neither  red  earth  nor  asso- 
ciated objects  present.  The  burial  dated  probably  from  the  same 
period  as  the  preceding. 

No.  3.  Grave  of  a  young  person,  about  15  years  of  age,  in 
stratum  VI.  The  skeleton  was  facing  northwest.  No  artifacts  or 
other  associated  objects. 

N.  4.  Grave  of  an  adult,  in  stratum  VI.  The  skeleton  lay 
from  east  to  west  upon  a  double  bed  of  charcoal  and  red  earth.  ^^ 
Interspersed  in  the  soil  were  found  a  great  quantity  of  flakes  of 
mica  1  to  1%  inches  in  diameter,  rhomboidal,  triangular,  and 
irregular  in  shape,  and  each  with  a  hole  at  one  end  (see  pi.  II, 
fig.  18) ;  also  a  quantity  of  beads  made  of  bird  bones  were  found 
upon  the  cranium  as  if  they  had  formed  part  of  a  net  drawn  over 
it ;  others  lay  along  the  sides  of  the  head  and  along  the  temples. 

No.  5.  Skeleton  of  an  adult  lying  from  east  to  west  and 
facing  north.  Stratum  VI.  The  cranium  shows  a  lupus-like  mu- 
tilation of  the  nose  (fig.  2).    No  ornaments. 

No.  6.  Grave  of  a  child  a  little  over  a  year  old,  found  in  the 
tunnel  in  stratum  Vila,  at  a  depth  of  17  feet  below  the  surface. 
It  lay  from  north  to  south  upon  a  bed  of  charcoal  and  red  earth.  ^' 
Various  ornaments  and  other  articles  were  taken  from  this  grave, 
all  covered  with  red  earth.  A  number  of  shell  beads,  both  flat 
(of.  pi.  11,  figs.  6a  and  66),  and  concave  forms  (pi.  11,  fi«^.  oa 
and  5b)  lay  in  rows  from  the  neck  down  along  the  body,  and  were 
originally  necklaces ;  two  bored  round  pieces  and  two  oblong  ones 
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(pi.  II,  figs.  1  and  2)  of  HaUotis  shell  had  completed  the  neck- 
lace. Ad  unusual  object  (pi.  II,  fig.  8)  found  here  was  a  flat  ring 
three-eighths  of  an  inch  wide,  three-sixteenths  of  an  inch  thick, 
neatly  made  of  stone,  both  sarfaeee  being  decorated  with  a  num- 
ber of  shell  heads,  originally  II  to  12  on  each  side,  fastened  with 
asphaltum.  This  object  may  have  been  a  pendant,  but  doubtless 
it  possessed  talismanic  virtues. 

Shell  beads  like  the  larger  convex  ones  of  OUvetia  ap.  have 
been  pictured  by  Holmes  as  objects  belonging  to  early  and  mod- 
em Indians  of  California.  Poffiibly  they  also  resemble  the  shell 
coin  "Kolkol"  of  the  modem  Indians,  which  is  made  of  OliveUa 


Fig.  2'     Skull  ahowing  lupua-Uke  mutilation  of  the  nose.     X  ^■ 

biplicata,  according  to  Powers,  and  was  strung  in  such  a  manner 
that  the  beads  faced  each  other  in  pairs,  but  are  not  much  in  use 
in  modern  times. 

A  shell  ring  of  similar  proportions  as  above,  but  differing 
through  its  inferior  material  and  the  absence  of  decoration,  has 
also  been  pictured  by  Holmes  as  coming  from  Illinois,  and  as 
beinj:  an  ear  ornament  presumably,  while  the  object  described 
above  could  not  have  served  that  purpose. 
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The  bone  implements  taken  from  this  grave  have  the  shape  of 
paper  cutters;  there  are  five  in  all,  representing  two  distinct 
types.  Three  are  made  of  a  hard  bone  (pi.  8,  fig.  4)  and  are  im- 
perfect at  their  upper  ends ;  the  form  is  that  of  a  horn,  the  worn 
edges  show  their  use  as  tools ;  the  other  two  objects  (pi.  8,  fig.  5) 
are  made  of  a  much  softer  bone;  they  are  unfinished  at  their 
lower  ends.  The  two  types  are  distinct,  although  it  is  difficult 
to  compare  them  in  their  very  imperfect  condition.  The  upper 
end  of  the  implement  of  the  second  type  shows  two  hooked  pro- 
jections connected  by  an  outward  bending  of  their  rims.  They 
have  each  a  hole  on  the  lower  edge  of  such  a  size  as  to  admit  a 
finger,  to  facilitate  the  handling  of  the  tool.  Neither  of  these 
types  was  met  in  other  parts  of  the  mound. 

An  OliveUa  shell  with  side  perforation  similar  to  that  of  plate 
11,  fig.  4,  from  a  grave  on  Santa  Bosa  Island  has  been  represented 
by  Holmes.^^  Bone  beads  similar  to  that  of  figs.  16  and  17  on 
plate  11  were  found  in  nearly  all  the  strata  of  the  mound ;  two 
of  these  are  shown  in  figs.  13  and  14  of  the  same  plate,  the  former, 
1-8702,  from  stratum  IV,  the  latter,  1-8743,  from  stratum  V. 
It  also  has  a  remnant  of  a  former  axle-like  connection  with  an- 
other bead  as  was  shown  in  fig.  15  from  stratum  V.  Bone  beads 
have  been  widely  used  as  objects  of  adornment  by  the  California 
Indians,  as  is  the  case  with  many  tribes  in  other  parts  of  the 
world."^  With  the  Yokuts  bird  bone  pieces  of  2^^  inches  in 
length  at  one  time  represented  a  value  of  12i/^  cents. 

No.  9.  A  child 's  grave,  in  stratum  Vila,  in  the  tunnel  about 
18  feet  below  the  surface.  The  associated  objects  were  convex 
shell  beads  (cf.  pi.  11,  figs.  5a  and  56)  and  a  cockleshell  upon  the 
crown  of  the  head  (cf.  grave  No.  1). 

No.  10.  Grave  of  an  infant  with  very  delicate  bones.  It  was 
found  in  the  lowest  part  of  section  VIII,  23  feet  below  the  sur- 
face. 

Age  op  the  Mound. 

The  shellraounds  of  the  environs  of  San  Francisco  Bay  are 
almost  the  only  witnesses  of  a  practically  unknown  period  in  the 


«  Art  in  SheU,  pi.  XXXII,  fig.  2. 

mounds 
No.  17261. 


W.   H.  Dall,   for  instance,   found   thoin   amonj?   other   places   in   shell- 
ds  on  the  Aleutian  Islands  (Smithson.  C'ontrib.,  1878,  No.  318,  pi.  10, 
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into  hills  which  come  to  form  prominent  features  of  the  land- 
scape. Though  little  is  definitely  known,  the  beginnings  of  hu- 
man social  organization  evidently  reached  back  into  Quaternary 
time,  just  as  is  the  case  with  the  beginnings  of  human  ornamen- 
tation. There  is  therefore  no  good  reason  why  the  origin  of  the 
shellmounds  could  not  date  back  to  Quaternary  time.  In  this 
connection  mention  must  be  made  of  the  fact  that,  according  to 
Cook,*^"  stone  implements  of  argillite,  which  would  consequently 
be  attributed  to  the  palaeolithic  man,  were  found  in  a  shellmound 
of  New  Jersey.  The  well  known  shellmounds  of  Denmark,  the 
so-called  **Kjoekkenmoeddings''  (i.e.,  "Kitchen  debris"),  which 
first  attracted  the  attention  of  scientists  to  the  remnants  left  by 
prehistoric  men,  are  not  so  old.*^*  Nevertheless,  it  has  been  pos- 
sible to  prove  by  them  that  Denmark  had  at  the  time  of  their 
origin  a  flora  considerably  different  from  that  of  the  present,  and 
that  the  Auerhahn,  too,  lived  there,  which  does  not  exist  in  Den- 
mark to-day.  J.  Wyman,  a  very  careful  explorer  of  the  shell- 
mounds of  New  England,  does  not  consider  the  Atlantic  shell- 
mounds of  this  continent  as  old  as  those  of  Denmark.^^  He  seems 
to  have  taken  this  view  because  he  met  with  no  authentic  proofs 
of  a  greater  age.  These  were  difficult  to  obtain.  Yet  he  calls 
attention  to  the  finding  of  traces  of  the  auk,  the  wild  turkey,  and 
the  elk  in  those  shellmounds,  i.e.,  animals  which  no  longer  exist 
in  the  region  of  shellmounds  investigated  by  him.  According  to 
him,  their  disappearance  took  place  in  historic  times. 
N^J«  determining  the  age  of  the  Emeryville  mound  we  note  first 
theract  that  no  traces  of  typical  Quaternary  animals  were  found 
in  it.  It  is  interesting  to  find  that  this  mound  resembles  those 
just  mentioned  in  regard  to  the  finding  of  traces  of  the  beaver, 
an  animal  no  longer  met  with  in  this  region.  It  was  found  in  one 
of  the  lower  strata  of  the  mound.  How  far  it  reaches  upward 
cannot  as  yet  be  decided,  since  the  large  number  of  bones  taken 
from  the  upper  beds  have  not  all  been  examined.  Since  the  time 
that  remains  of  this  animal  were  deposited  in  the  lower  strata  of 


»  Quoted  by  Abbott,  I.  c. 

••  Cf .  J.  Kanke,  Der  Mensch,  II,  p.  536.    These  shellmounds  are  placed  in 
the  earlier  stone  age  of  the  current  geologic  periods. 

"  I  c,  p.  571. 
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Besides  these,  the  two  lower  strata  furnished  only  an  oval,  flat- 
tened pebble,  probably  used  as  a  hammer,  the  only  one  of  its  kind 
in  the  whole  mound. 

These  four  stone  implements  represent  the  only  specimens  of 
the  two  lowest  strata  of  the  mound  which  are  not  chipped.  A 
little  above  these  the  excellently  polished  tool  1-8925  (pi.  10, 
fig.  9)  was  found  (in  stratum  YIII).  This  is  the  only  one  of 
such  workmanship  before  the  IVth  stratum  upwards.  Therefore 
it  is  by  no  means  impossible  that  rubbed  or  polished  stone  imple- 
ments, excepting  mortars  and  pestles,  were  unknown  at  the  time 
of  the  origin  of  the  lower  strata,  and  that  their  use  was  rather 
limited  in  the  succeeding  strata.  But  the  presence  of  mortar 
fragments  and  pestles  in  the  lowest  strata  points  toward  a  higher 
development  of  the  human  type  than  is  usually  expected  of  men 
who  use  flaked  tools  only. 

It  will  have  become  evident  from  the  foregoing  remarks  that 
the  general  zoological,  geological,  and  anthropological  facts  which 
are  available  for  fixing  the  age  of  the  mound  offer  only  indefinite 
evidence ;  uncertain  even  for  an  approximate  dating  of  the  time 
of  the  mound's  beginning.  They  do  not  preclude  the  possibility 
of  an  age  numbering  many  centuries;  neither  do  they  prove  it. 
Under  such  circumstances  it  seems  proper  to  take  into  account 
some  more  general  considerations  which  appear  in  a  study  of  the 
shellmounds  of  the  bay  as  a  whole. 

We  shall  probably  not  make  too  great  a  mistake  if  we  estimate 
the  number  of  the  larger  shellmounds  around  the  Bay  of  San 
Francisco  to  be  over  100.  So  many  and  such  enormous  shell- 
mounds can  not  possibly  have  been  constructed  by  human  hands 
unintentionally  in  any  small  number  of  centuries.  Furthermore, 
they  form  a  link  of  a  larger  chain  of  similar  mounds  which  stretch 
northerly  along  the  coast  and  inland  from  Southern  California 
to  beyond  Vancouver  and  possibly  still  farther;  i.e.,  a  distance 
of  18  degrees  of  latitude.  The  extension  of  such  a  similar  manner 
of  life  over  so  great  an  area  speaks  of  itself  for  the  work  of  a 
great  number  of  centuries.  Even  the  complete  development  of 
this  peculiar  mode  of  existence,  as  represented  in  these  mounds, 
must  have  taken  centuries.  And  this  is  the  more  probably  true 
since  in  those  earlier  stages  of  cultural  evolution  advances  in  the 
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kinds  of  bones  lie  scattered  about.  It  would  be  an  easy  matter  to 
show  that  the  last  inhabitants  of  the  hill  exhibited  the  later  cul- 
tural conditions  which  prevailed  during  the  time  of  the  Incas  in 
the  valleys  of  Pisco  and  lea,  about  1460  A.D. 

Returning  to  California,  there  can  be  no  doubt  that  the  hill- 
like camp  places  of  the  Indians  in  the  interior  of  the  country 
represented  a  local  variation  of  the  shellmounds  along  the  shore. 
The  form  and  structure  of  these  camping  places  resemble  the 
shellmounds  of  the  coast.  The  material  differs  in  part,  since  the 
inhabitants  of  the  inland  had  fewer  shells  at  their  disposal. 
These  camping  places  were  inhabited  by  the  Indians  quite  re- 
cently, or  are  even  now  inhabited.**  The  time  when  the  shell- 
mounds of  the  Bay  shore  were  vacated  by  their  owners  was  there- 
fore probably  not  very  long  ago.  With  this  view  coincides  the 
fact  that  in  the  upper  strata  of  the  shellmound  burial  is  repre- 
sented by  cremation;  a  form  of  burial  observed  up  to  the  most 
recent  times  among  the  Indians  of  California.  The  white  immi- 
grants settled  first  on  the  seacoast,  and  it  is  therefore  natural 
that  the  aborigines  retreated  earlier  from  their  shellmounds  than 
their  brethren  in  the  interior  did  from  their  camp  places. 

Thus,  while  the  history  of  the  shellmounds  of  this  region  prob- 
ably reaches  back  more  than  a  thousand  years  into  the  past,  it 
must  have  extended  almost  to  the  threshold  of  modern  times. 
The  fact  that  their  roots  reached  far  back  into  the  prehistoric 
period  of  California  does  not  prevent  our  seeing  the  tops  devel- 
oping almost  to  the  present  day. 

Cultural  Stages  Represented. 

If  we  attribute  to  the  shellmound  an  af?e  rep  resent  inp:  many 
centuries,  cultural  differences  should  be  indicated  in  the  succes- 
sive strata.    For  it  is  impossible  that  the  cultural  state  of  one  and 


"The  old  Indian  camping  place  at  Knight's  Landing  (on  the  Fair 
Ranch),  at  the  mouth  of  a  tributary  of  the  Sacramento  river,  was  inhabited, 
according  to  authentic  information  (T.  Coleman),  as  late  as  1849  by  150-200 
** Digger"  Indians.  They  departed  in  1865.  The  shells,  of  which  only  a 
small  number  have  been  found,  are  of  Mytilus.  A  similar  mound  in  Colusa 
county,  20  miles  to  the  northwest,  is  still  populated  by  Indians.  The  Wintun 
Indians  are  still  accustomed  to  obtain  shells  for  food  by  diving  into  the 
river.  This  caused  Powers  (/.  c,  p.  233)  to  surmise  that  a  race  somewhat 
like  theirs  might  have  erected  these  shellmounds. 
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that  most  of  them  practiced  cremation,  and  concerning  the  Ka- 
rok,  Yurok,  and  Wintun  he  relates  that  they  bury  their  dead, 
while  the  Toknts  under  certain  circumstances  make  use  of  both 
customs.  The  inhabitants  of  the  upper  strata  of  the  mound  may 
undoubtedly  be  assumed  to  have  followed  the  customs  of  the  ma- 
jority of  modem  Califomian  tribes  in  the  disposal  of  their  dead. 
Contrasting  with  this  custom  is  burial  in  the  ground.  In  this 
connection  interesting  evidence  is  furnished  by  the  strata  of  this 
mound :  here  at  least  cremation  was  preceded  by  interment.  In 
strata  IV  to  VIII  of  this  mound  we  find  this  custom  prevailing, 
and  we  are  forced  to  assume  it  to  have  been  practiced  by  the 
population  living  on  the  mound  during  the  time  from  the  deposi- 
tion of  the  lower  part  of  stratum  VIII  to  that  of  the  middle  of 
stratum  V.  In  their  manner  of  burial  the  knees  were  drawn  up, 
resting  upon  the  side,  resembling  on  the  whole  the  mode  of  burial 
in  the  shellmounds  of  Santa  Barbara  county  in  California,  and 
in  those  found  in  Oregon.  Instead  of  suggesting  that  the  mo^e 
of  burial  is  a  recent  one,  the  findings  in  the  lower  strata  of  the 
mound  at  £mer3rdlle  might  hint  that  possibly  the  shellmounds 
of  Southern  California  and  Oregon  are  older  than  is  at  present 
believed.  The  Yokuts  likewise  bury  their  dead  with  drawn-up 
knees,  but  whether  lying  on  one  side  is  not  mentioned.  Also  of 
the  Wintun  detailed  information  as  regards  their  mode  of  burial 
is  missing.  But  even  if  a  majority  of  tribes  should  still  practice 
the  form  which  prevailed  in  the  middle  strata  of  the  mound,  this 
would  not  change  the  fact  that  the  whole  mode  of  burial  at  this 
place  designates  an  earlier  ethnical  stage.  The  manner  in  which 
the  inhabitants  of  the  lower  strata  of  the  mound — say  from  the 
bottom  portions  of  the  Vlllth  stratum  to  the  bottom  of  the  Xth — 
buried  their  dead  is  not  known,  because  no  graves  or  other  evi- 
dences of  burial  appear  in  them.  It  is  not  impossible  that  their 
mode  of  burial  differed  again  from  the  two  kinds  of  burial  found 
in  the  stnita  lying  above. 

Another  striking  difference  betwinm  the  upper  and  lower  lay- 
ers is  found  in  the  characteristic  implements  of  the  strata.  This 
di/erence  is  bi»st  reprt^senttnl  by  a  comparative  table.  In  order 
to  iiiidoi-stand  this  better,  we  ^ive  the  rt^lative  volume  of  earth 
moved  (or  each  stratum.     In  the  table  the  volume  of  the  Vllth 


1907]  UMe. — The  Emeryville  Shellmaund.  39 

stratum  (about  100  cubic  feet)  has  been  taken  as  the  unit. 
Bracketed  figures  in  the  diflEerent  columns  denote  the  number  of 
objects  which  might  have  been  expected  as  the  proportional  con- 
tent of  one  of  the  middle  strata.  In  the  last  two  columns  the 
contents  of  the  IXth  stratum  have  for  practical  purposes  been 
used  as  a  basis. 
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implements 
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9 
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-[3] 
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1.8 
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-[1] 

17 

-[2] 

4[3] 

Parentheses  in  the  4th  column  denote  the  number  of  chipped 
stones  which  may  actually  be  assumed  as  tools. 

It  is  evident  that  the  character  of  the  objects  in  the  upper 
strata  is  entirely  different  from  that  of  the  implements  which 
are  found  in  the  lower  beds.  Well  polished  stone  implements  and 
obsidians  diminish  the  nearer  we  come  to  the  bottom.  The  spo- 
radic occurrence  of  a  well  polished  stone  implement  in  the  8th 
stratum  of  the  first  column  has  an  entirely  abnormal  aspect,  in 
view  of  the  otherwise  complete  absence  of  such  objects  from  the 
Vlth  stratum  downward.  The  abnormal  increase  of  objects  of 
the  1st  and  2nd  kinds  in  the  Ilnd  stratum  is  doubtless  due  to  the 
custom  of  throwing  their  possessions  into  the  fire  during  the  cre- 
mation of  the  dead.  Still,  the  Ilnd  stratum  yielded  a  sufficient 
number  of  fragments  of  similar  objects  which  were  evidently  lost 
in  other  ways.  So  few  are  furnished  by  the  contents  of  the  lower 
.strata  that  their  limited  use  is  apparently  indicated.  In  fact, 
even  the  Vth  stratum  shares  this  poverty,  for  its  four  polished 
implements  are  only  represented  by  fragments  of  metate-like 
stones  and  a  tablet  of  slate,  polished  on  one  side.  In  the  lo\^er 
strata  flaked  stones  (of  local  materials),  bone  splinters  of  an  awl- 


*  Except  mortars  and  pestles. 
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like  shape,  and  knife-like  tools  of  bone  predominate.  Among  the 
flaked  stones,  real  implements  are  very  numerous ;  they  are  miss- 
ing in  the  upper  strata.  Their  technique  is  primitive.  On  one 
side  they  are  flat  and  are  worked  on  the  other  side  only.  This 
working,  too,  is  crude,  and  the  finishing  primitive.  The  turtle- 
back  form  is  present.  Different  kinds  of  scraper-like  tools  of 
primitive  form,  and  of  drill-like  sharpened  stone  fragments,  must 
have  been  more  common  implements  in  the  hands  of  the  inhabi- 
tants of  this  stage  than  among  the  dwellers  on  the  upper  strata, 
where  these  tools  are  lacking. 

A  well  formed  implement  of  flaked  stone,  worked  on  both 
sides,  was  found  low  down  in  stratum  VIII  (a  spear-like  blade, 
pi.  10,  fig.  14).  Strata  IX  and  X  offer  nothing  similar.  The 
leaf -like  blade  from  stratum  VIII  (pi.  6,  fig.  20),  where  a  crude 
workmanship  is  paired  with  an  attempt  at  more  regular  sharpen- 
ing of  the  edges,  does  not  favor  the  view  that  the  inhabitants  of 
the  mound  had  been  well  versed  from  the  beginning  in  the  pro- 
duction of  chipped  implements. 

Very  remarkable  is  the  occurrence  together  of  crude  splinters 
of  bone,  which  show  from  long  use  their  real  value  as  tools, 
and  the  neat,  almost  elegant,  knife-like  implements.  Among  the 
latter  we  find  the  only  ornamental  fragment  of  a  tool  of  bone 
obtained  during  the  whole  course  of  the  excavation.  The  people 
who  used  the  splinters  of  bone  for  their  tools  were  not  so  primi- 
tive but  that  they  possessed  elegant  objects  of  bone,  and  not  so 
far  advanced  but  that  they  were  often  satisfied  with  such  primi- 
tive implements  as  common  bone  splinters.  But  both  classes  of 
these  typical  tools  are  markedly  different  from  what  the  upper 
strata  of  the  mound  offer  in  the  line  of  implements.  Hence  the 
people  of  the  lower  strata  must  have  represented  a  somewhat 
different  mental  type  or  a  different  degree  of  mental  training. 

It  seems  advisable,  from  what  we  know,  to  separate  the  older 
inhabitants  who  had  settled  here  and  raised  the  foundations  of 
the  mound  up  to  the  middle  part  of  the  Vlllth  stratum,  from  the 
later  population  of  the  grave  period.  They  may  have  been  neo- 
lithic, they  may  have  been  connected  with  the  following  t^ener- 
ation  by  some  common  traits,  although  there  is  little  evidence 
for  this;  but  the  two  people  certainly  differed  in  cultural  char- 
acteristics. 
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The  race  that  commenced  building  in  the  middle  of  the  8th 
stratum  was  apparently  less  different  from  the  population  of  the 
upper  strata  than  from  its  predecessors.  But  differences  can 
here,  also,  be  discovered.  The  chipped  tools  of  local  materials 
still  continue  for  some  time  (about  to  Vila),  and  obsidian  seems 
to  have  come  to  them  as  a  rather  rare  material.  Only  a  few  bone 
implements  from  grave  8  are  extant  in  this  group  of  strata.  Con- 
trasted with  the  usage  of  the  people  of  the  upper  strata  is  also 
the  use  of  bone  arrow  blades,  which  the  last  inhabitants  of  the 
mound  apparently  did  not  possess.  They  had  not  yet  departed 
.  from  an  extended  employment  of  bone  as  a  working  material ;  a 
fact  usually  more  characteristic  of  a  primitive  people  than  of  one 
further  advanced. 

One  observation  should  still  be  made  in  this  connection.  It  is 
a  striking  fact  that  in  the  fifth  stratum  and  its  immediate  prox- 
imity a  number  of  objects  appear,  the  likeness  of  which  was  not 
found  elsewhere  in  the  whole  mound.    They  are : 

(1)  Fragments  of  metate-like  stones,  stratum  V. 

A  long,  dull,  chisel-like  tool  of  horn,  from  stratum  V. 
A  tablet  of  slate  polished  on  one  side,  stratum  Y. 

(2)  Pieces  of  antlers,  truncated  for  use  as  tools,  stratum  V, 

and  a  knife-like  implement,  stratum  V. 

It  seems  possible  that  such  sporadic  types  of  tools  were  left 
by  a  people  that  only  temporarily  inhabited  the  mound.  Since, 
however,  up  to  the  present  time  parallel  investigations  have  fur- 
nished but  little  material,  such  an  hypothesis  cannot  be  tested  as 
to  its  exactness ;  nor  is  it  possible  to  state  from  what  region  they 
might  have  come. 
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PART  II.— ARTIFACTS  UNEARTHED  AT  THE 
EMERYVILLE  SHELLMOUND.^ 

The  artifacts,  complete  and  fragmentary,  unearthed  during 
the  excavation  of  the  Emeryville  shellmound  are  of  stone,  bone 
or  horn,  and  shell.*^  In  niunber,  the  objects  of  bone  and  horn 
about  equal  those  of  stone,  or  if  the  large  quantity  of  chipped 
stone  in  the  lower  strata  be  deducted,  being  mainly  workshop 
chips,  the  bone  specimens  are  even  in  the  majority.  Although 
shell  heaps  usually  abound  in  bone  implements,  the  large  num- 
ber of  such  implements  recovered  in  this  mound  is  quite  remark- 
able, especially  since  the  mound  at  West  Berkeley,  only  two  miles 
distant,  seems  to  possess  a  much  smaller  number  of  them.  There 
the  bone  implements  recovered  bear  the  proportion  of  from  1 :5 
to  1 :10  of  those  of  stone,  so  in  the  case  of  bone  implements  we 
find  verification  of  the  observation  regarding  the  less  frequent 
occurrence  of  the  bones  of  animals  as  waste  in  proportion  to  other 
waste.**  The  occupants  of  the  West  Berkeley  mound  being  essen- 
tially fishermen,  apparently  gave  less  time  to  the  chase,  and  as  a 
result  may  have  neglected  handicrafts  in  which  bone  implements 
were  used. 
A.  Implements  made  of  Stone. 

a.  Made  by  Grinding. 
1.  Mortars. 

Stone  mortars  were  among  the  most  common  and  most  aseful 
implements  that  the  ancient  inhabitants  of  the  land  possessed, 
being  used  for  the  preparation  of  meal  and  for  other  purposes. 

*  For  the  final  literary  form  of  the  second  half  of  this  paper  P.  K.  God- 
dard  is  responsible. 

"*  Hemains  of  pottery  are  found  in  quantities  in  the  shellmounds  on  the 
Atlantic  Coast  (cf.  Abbott,  I.  c,  p.  43a),  and  also  in  those  of  other  localities 
(Brazil,  Peru).  They  do  not,  of  course,  appear  in  California  shellmounds 
since  stone  pots  and  baskets  were  used  in  their  place  at  all  times. 

•*  The  specimens  of  bone  implements  recovered  in  shellmounds  are  of 
great  importance  in  the  stuc^  of  the  use  of  such  implements  among  primi- 
tive peoples,  since  they  are  so  rarely  found  in  other  fields  of  research  (cf.  also 
Abbott,  I.  c.y  p.  205).  Still  shellmounds  greatly  differ  in  this  respect.  While 
bone  implements  are  *  *  quite  abundant ' '  in  the  shellmounds  of  New  England, 
the  same  as  here  (Wyman,  Am.  Naturalist,  I,  p.  581),  the  mounds  in  New 
Jersey  yield  only  one  bone  to  every  3,000  stone  implements.    (Abbott,  i.  c.) 
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for  the  poiioding  up  of  substances  which  were  lued  only  in  small 
quantities,  such  as  color  pigments.  The  width  of  this  mortar  is 
2^  inches,  its  height  and  thickness  1%  inches.  Powers  presents 
a  view  of  a  similar  specimen  from  California,  a  proof  that  this 
type  occurred  in  this  region.  A  fragment,  1-8810  of  the  coilee- 
tion  from  stratum  VIII,  may  be  the  bottom  of  a  similar  utensil. 


Fig.  4.    About  one-hslf  natural  siie.    Bg.  S.    X  %.    Small  niortare. 

Some  additional  typea  of  mortars  are  represented  among  the 
fragments;  they  will  be  given  below  in  the  order  in  which  they 
were  recovered.  1-8594,  fig.  6,  from  stratum  II,  is  one  of  several 
fragments  of  this  stratum  and  belongs  to  a  relatively  advanced 
type,  resembling  a  vessel.  These  stone  vessels  had  a  fairly  even 
thickness  of  the  sides  of  about  an  inch,  and  were  fashioned  quite 
regularly  without  and  within.  This  rim  is  flattened  and  slopes  in- 
ward. The  diameter  of  the  complete  mortars  may  have  been  a 
foot.  This  type  of  mortar  is  quite  common  in  California.  The 
collection  from  Santa  Rosa  Island  in  the  University  Museum 
made  by  Dr.  Jones  contains  several  similar  specimens.  1-8707 
fig.  7,  stratum  IV,  is  an  odd  fragment.  Its  well  fashioned  bottom 
part  is  surrounded  by  a  rim  which  in  turn  is  bordered  by  two 
chambers  which  exactly  correspond:  the  surface  between  them 
is  broken.  This  fragment  may  also  have  been  part  of  a  mortar, 
although  it  is  not  possible  now  to  restore  it  to  any  shape  repre- 
sented among  the  familiar  types.  Fig.  8.  1-9077.  shows  a  frag- 
ment of  ji  mortar  recovered  in  the  Xth  stratum,  and  it  ia  the  only 
one  found  lower  than  stratum  VIII.  It  lay  hardly  an  inch  from 
the  bast'  of  the  mound.     It  baa  a  peculiarly  ja^ed  shape;  the 


46        Univerntg  of  California  Publieatiotu  tn  Am.  Arch,  and  Ethn.     [Vol.  7 

The  small  fragment,  1-8621,  fig,  10,  stratum  II,  has  to  be  in- 
cluded also  in  the  class  of  mortar-like  utensils.  It  is  made  of  a 
soft  material  resembling  steatite,  it  curves  as  if  it  were  a  handle 
and  is  broken  off  at  one  end,  while  the  other  rounded  end  shows 
marks  of  blows.  This  object  may  be  compared  to  the  handle  of 
the  cup-shaped  vessel  of  steatite  from  Dos  Pueblos  in  Southern 
California  and  shown  by  Professor  Putnam,  1.  c,  pi.  VI,  fig.  5 
(cf.  1.  c,  p.  110).  Similar  utensils  from  Santa  Catalina  Island 
and  other  places  are  mentioned  there ;  hence  it  may  be  assumed 
that  this  type  of  utensils  was  used  by  the  occupants  of  the  mound 
during  its  last  period. 

Fig.  11,  1-8533,  from  stratum  I,  shows  a  stone  fragment,  hol- 
lowed out  like  a  mortar.  The  upper  rim  of  the  specimen  must 
have  had  a  sharp  angle,  as  the  outer  surface  is  almost  vertical 
while  the  concavity  is  rather  shallow,  forming  a  cup  with  a  con- 
siderable diameter. 


Fig.  11,  X  ^.  Fragment  of  a  niortar.  Fig.  12,  X  Vi.  Frngment  of 
a  stone  used  for  ^nding. 

2.  Flat  Stones. 

It  is  only  from  three  small  fragments  that  the  presence  of  this 
type  within  the  mound  may  be  inferred.  All  three  were  recov- 
ered in  stratum  V;  one  of  them,  1-8751,  is  shown  in  figure  12. 
Judging  from  the  fragments,  these  grinding  stones  were  square 
in  shape,  about  1^  to  2  inches  in  thickness  and  were  worn  smooth, 
both  on  the  horizontal  surface  and  on  the  sides  and  ends.  The 
occurrence  of  flat  grindstones  is  not  unprecedented  in  California ; 
some  have  been  found  in  Sonoma  county*'  and  elsewhere.  They 
were  perhaps  used  in  the  manufacture  of  shell  (irnuiiients  and 
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New  Jersey,  Pennsylvania,**  on  the  Aleutians,^*  and  elsewhere. 
Abbott  has  pointed  out  the  fact  that  the  edges  of  some  of  these 
stones  could  not  very  well  have  been  used  for  hammering  since 
they  do  not  show  the  signs  of  such  usage.  The  stone  in  question 
was  evidently  used  in  two  ways, — ^as  a  hammer  at  the  lower  flat 
surface,  which  is  from  five-eighths  to  1%  inches  wide  and  in  this 
case  provided  with  indentations  serving  for  the  insertion  of  the 
finger ;  and  as  a  hammer  at  the  flat  sides  for  the  driving  of  stakes, 
etc.,  in  which  case  it  was  grasped  by  the  rims.  The  pits  in  the 
depressions  were  probably  the  result  of  this  latter  use  of  the  im- 
plement. The  writer  has  noticed  that  just  such  flat  stones  were 
used  in  Bolivia  for  the  driving  of  stakes,  and  there,  too,  the  broad 
side  which  gave  the  blow  was  pitted.  The  material  used  is  hard 
sandstone. 

5.  Plat  Stones  Pointed  at  both  Ends. 

Two  objects  of  this  form,  coming  from  stratum  II,  represents 
a  new  type  of  implement.  They  are  almost  identical  in  shape. 
One  of  them,  1-8604,  is  shown  in  fig.  19.  They  consist  of  long, 
flat,  quadrangular  boulder-stones,  3%  and  3%  inches  long,  with 
an  even  width  and  thickness  of  1%  inches.  Both  ends  are  simply 
sharpened  to  a  point,  and  the  broad  sides,  top  and  bottom,  are 
shaved  off  as  far  as  the  middle  of  the  stone.  In  form,  the  stones 
are  similar  to  a  wooden  top  of  today. 

6.  Sinker-like  Stones. 

Stones  of  this  description  form  a  large  class,  exhibiting^,  how- 
ever, ^eat  diversities  of  shape.  They  all  seem  to  have  served  the 
same  purpose  since  most  of  them  show  indisputable  signs  of  such 
usage. 

About  18  stones  of  this  kind  were  found  in  the  mound.  As 
regards  their  varying  form  and  utility,  they  may  be  classed  as 
follows : 

I.  Spherical  and  oval  stones  with  a  peripheral  groove :  Fig. 
20,  1-8669,  shows  a  spherical  stone  of  this  kind,  found  at  a  depth 
of  5  feet  in  cut  A.  1-8534,  fig.  21,  a  fragment  of  an  oval  stone 
with  a  groove  about  its  largest  circumference  is  from  stratum  I. 


"Abbott,  I.  c,  pp.  425  to  431,  figs.  399  to  404.    Chas.  Rau,  /.  c.  Sniithsoii. 
Contrib.,  No.  297,  Vol.  XXII,  p.  20,  figs.  80  to  81,  and  p.  22. 

'*»  Dall,  I.  c,  p.  55. 
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2.  More  or  less  fragmentary  bits,  1-8612,  3,  the  first  without 
a  doubt,  the  second  probably  from  stratum  II.  See  1-8613,  plate 
10,  fig.  1. 

3.  Five  fragments  of  stones  of  a  slenderer,  less  perfect  though 
similar  form,  1-8614,  5  and  6  (plate  10,  figs.  5,  3,  8),  1-8617  and 
1-8718  (plate  10,  fig.  4),  the  latter  one  from  stratum  IV,  the 
others  from  II. 

6.  Inverted  pear-shaped  stones,  some  flat.  This  shape  is  re- 
lated, though  distantly,  to  the  above.  Two  fragments,  1-8618 
and  1-8619,  from  stratum  II,  see  1-8618,  plate  10,  fig.  6. 

c.  A  conical  stone  with  slanting  lower  surface  (1-8719,  plate 
10,  fig.  7)  from  stratum  IV.  It  is  very  similar  in  shape  to  the 
upper  part  of  the  pear-shaped  stones. 

d.  A  pointed  stone,  1-8925,  from  stratum  VIII,  plate  10,  fig. 

9,  which  is  only  very  distantly  related  to  the  pear-shape  forms. 

These  stones  belong  to  that  class  of  objects  which  have  been 
interpreted  at  different  times  as  being : 

1.  Weights  for  determining  the  vertical. 

2.  Weights  for  weaving  apparatus. 

3.  Weights  used  in  spinning. 

4.  Weights  used  for  fishing  nets  or  lines. 

5.  Ornaments. 

6.  Medicine  stones  or  charms.'* 

A  number  of  articles  under  class  IV  (Form  IVa)  are  made 
of  hematite.'^    Of  the  objects  under  consideration,  1-8925  (plate 

10,  fig.  9)  is  made  of  the  same.  The  use  of  hematite  generally  pre- 
supposes that  an  implement  is  going  to  be  employed  as  a  weight. 
Since  the  forms  that  belong  to  this  class  merge  into  one  another 
in  an  uninterrupted  series,  one  is  justified  in  assuming  that  they 
were  all  weights. 

It  is  further  clear  that  the  shape  of  the  pear-like  stones,  whic^'h 
have  caused  so  much  speculation,  must  have  been  fitted  for  some 
particular  purpose.  This  is  to  be  inferred  from  the  fact  that 
stones  of  like  shape  have  been  found  in  widely  separated  parts 

"  Dr.  L.  G.  Yates,  Smiths.  Rep.,  1886,  pt.  F,  p.  296,  further  explained  in 
Bulletin  of  the  Santa  Barbara  Soc.  of  Nat.  History,  No.  2;  Moorehead,  /.  c, 
pp.  249  to  250,  etc. 

"Abbott,  I.  c,  p.  232,  fig.  220,  from  Illinois;  Rau,  Smith's  ('ontrib..  i>. 
27,  No.  101,  from  Tennessee  (cf.  for  both  pi.  VIII,  fig.  2) ;  Mooreheaii,  /.  c, 
p.  251,  fig.  29,  from  Santa  Barbara,  Cal. 


54        University  of  Calif amia  Publieaiioni  in  Am.  AreK  and  Ethn.     [YoL  7 

which  were  also  taken  from  the  same  shellmound  in  Visitaeion 
Valley  and  which  had  like  forms.**  If  we  accept  the  hypothesis 
that  these  stones  in  general  are  sinkers,  there  are  of  course  diffi- 
culties in  the  case  of  individual  stones,  that  must  be  explained 
away.  The  following  peculiarities  which  appear  must  be  men- 
tioned : 

1.  Occasional  peculiarities  in  material:  Some  are  not  very 
heavy,  some  rather  soft ;  and  in  others  the  ornamentation  either 
in  color,  grain,  or  crystalline  markings  is  so  prominent  that  an 
ornamental  use  is  suggested.  1-8615,  plate  10,  fig.  3,  seems  to  be 
a  stone  of  this  description, — ^the  material  of  which  it  is  made  is 
reddish  and  fine-grained,  and  ornamented  to  some  extent. 

2.  The  occasional  absolute  lack  of  any  contrivance  by  which 
the  implement  might  have  been  suspended:  1-8925,  plate  10, 
fig.  9,  is,  for  instance,  of  this  kind.  It  is  for  the  greater  part  of 
its  length  absolutely  round  and  gradually  tapers  to  a  point.  The 
outer  end  is  in  the  form  of  a  handle  which  is  flattened  to  about 
one-half  inch  wide  and  one-quarter  inch  thick  and  is  rough  from 
the  marks  of  blows ;  the  main  part  of  the  instrument  is  smooth. 
The  handle-like  part  must,  from  its  form  and  roughness,  have 
served  to  fasten  it  by.  It  looks,  however,  more  as  though  it  were 
intended  to  fit  into  a  shaft,  rather  than  to  be  suspended.  It  is 
important  to  note  that  one  of  the  long  sides  is  entirely  covered 
with  asphaltum.  This  fact  excludes  the  possibility  that  it  was 
fastened  into  a  shaft.  It  must  further  be  called  to  mind  that,  as 
in  the  case  of  the  California  Indian  dancing  costume,  various 
rod-like  bits  of  stone  are  sometimes  fastened  on  by  means  of 
hangers,  the  provision  for  their  suspension  being  made  on  the 
stones  themselves.  The  use  of  asphaltum  in  securing  them  often 
did  away  with  otherwise  necessary  changes  in  their  form.  At 
any  rate  it  allowed  great  imperfection  in  form. 

Fragment  1-8616,  plate  10,  fig.  8,  is  an  example  of  the  above ; 
it  is  pear-shaped  and  the  upper  conical  point  is  encircled  by  a 
broad  band  of  asphaltum  which  served  for  its  attachment. 

The  sinker-like  stones  of  classes  I-III  present  fewer  difficulties 
in  their  explanation  than  do  the  pear-shaped  and  kindred  ones. 


"Journal  of  the  Anthropological  Institute,  1.  c.  p.  489. 
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from  Illinois  with  plastic  ornaments,  as  a  sinker."*  Compare  this 
with  a  picture  of  a  pendent  stone  from  San  Clemente  Island.*^ 
The  fact  that  these  stones  are  ornamented  seems  to  make  their 
use  as  sinkers  doubtful  but  not  impossible,  since  fish-hooks  are 
sometimes  much  ornamented.*^ 

Plate  12,  fig.  8,  1-8630,  is  somewhat  sinker-like,  but  in  many 
respects  it  diverges  from  the  general  class.  It  is  made  of  very 
light,  soft  stone,  and  is  an  elongated  oval  in  shape,  with  five 
grooves  parallel  to  one  another  cut  in  about  the  edge.  It  is  elab- 
orately ornamented  with  oblique  hatch-like  lines  on  the  edges 
between  the  grooves.  Hence  it  is  improbable  that  it  was  a  sinker 
— it  cannot,  however,  as  yet  be  assigned  to  another  use. 

7.  Cylindrical  Stones. 

These  differ  from  the  pestles  in  that  their  diameter  is  smaller 
and  that  they  bulge  out  only  slightly  toward  the  middle.  Tvi'o 
objects  of  this  kind  came  from  stratum  II,  of  which  1-8609  is 
shown  in  plate  10,  fig.  10.  Both  are  broken  at  their  ends.  They 
are  respectively  4i%e  inches  and  2%  inches  long  and  fifteen- 
sixteenths  inch  and  1  inch  thick.  The  surface  of  the  break  in  the 
shorter  one  was  subsequently  smoothed  off;  perhaps  by  using  it 
as  a  pestle.  Long  cylindrical  stones  of  this  kind  partly  flattened 
on  one  side  and  having  encircling  grooves  at  the  tapering  ends 
have  been  pictured  by  Yates®-  and  Moorehead®^ ;  these  were  found 
at  Santa  Barbara,  Southern  California.  To  these  may  also  be 
compared  a  stone  pendant  from  Tuolumne  county**  pictured  by 
]\Ioorehead,  since  the  lack  of  complete  ends  in  the  stones  gives 
considerable  room  for  speculation  as  to  what  the  whole  form 
might  have  been.  On  the  other  hand,  the  tentative  designation 
of  them  by  Moorehead  and  Yates  as  charms  is  in  no  way  justified. 
The  better  interpretation  of  their  use  would  be  that  of  sinkers 
especially  in  the  case  of  those  provided  at  both  ends  with  grooves 


to 


L  c.  pp.  398  and  234. 

Putnara,  I.  c,  p.  209,  fig.  81. 

•*  Among  the  Thlinkites  cony 8  Niblack. 

••=/.  c,  pi.  IV,  figs.  32,  33,  so.  Smiths.  Keports,  18S6,  I,  partly,  pi.  IV,  figs. 
32,  33,  pp.  296  to  305. 

K  r.,  p.  251,  fig.  381,  Nos.  30  to  33. 

/.  r.,  I).  249,  fig.  380,  No.  1. 
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Plate  12,  figs.  3a  and  36,  1-8623,  is  the  only  representative  of 
the  second  t3rpe.  It  is  made  of  green  serpentine,  and  is  two  and 
one-sixteenth  inches  long,  tapering  into  a  tubular  shape.  The 
hole  in  the  stem  is  as  above,  only  at  the  mouth  end  it  is  conical 
and  shorter.    A  groove  is  cut  into  the  tapering  end. 

Plate  12,  figs,  la  and  (in  section)  lb,  1-8624,  is  made  of  soft 
gray  stone  and  is  very  similar  to  the  preceding  one,  except  that 
it  lacks  the  groove  at  the  mouth  end  and  that  it  is  shorter  and 
thicker. 

Plate  12,  figs.  4a  and  (in  section)  46,  1-8626,  is  a  small  cyl- 
indrical object  only  nine-sixteenths  of  an  inch  long  and  seventeen- 
thirty-seconds  of  an  inch  wide.  The  seven-sixteenth  inch  conical 
hole  takes  up  nearly  the  whole  width  of  the  stem  so  that  the 
rim  surrounding  it  is  sharp.  The  short  conical  boring  at  the  stem 
end  is  only  five-sixteenths  of  an  inch  wide.  The  proof  that  this 
too  was  used  as  a  tobacco  pipe  lies  in  the  fact  of  the  disparity 
of  the  two  conical  borings  and  in  that  the  entire  width  of  the 
bowl  end  of  the  pipe  is  used  to  the  best  advantage.  It  seems  to 
have  been  more  of  a  miniature  or  toy  than  an  article  in  common 
use.  However,  the  quantity  of  tobacco  needed  to  fill  any  of  the 
pipes  could  not  have  been  great  since  the  cone-shaped  cavity  in 
the  bowl  is  so  small.  One  is  here  reminded  of  Schumacher's 
entertaining  description  of  the  way  in  which  a  Klamath  tipped 
back  his  head  in  order  to  raise  his  pipe  vertically  that  he  might 
lose  none  of  the  tobacco.  The  stem  ends  of  the  pipes  are  equally 
imperfect.  They  must  certainly  all  have  been  fastened  to  a  pipe- 
like mouth-piece  similar  to  the  stone  pipes  which  Professor  Put- 
nam has  pictured  and  described  and  which  when  unearthed  still 
had  the  mouth-pieces  attached  by  means  of  asphalturn."*  Some 
Indian  pipes  of  today  are  fastened  to  the  month-pieces  by  means 
of  ligatures,*®  as  was  evidently  the  case  with  pipe  shown  in  plate 
12,  fig.  3,  and  with  another  one  of  the  collection  (1-8625)  the  stem 
of  which  had  been  broken.  A  rude  notch  was  cut  into  the  outside 
of  the  stem  to  facilitate  the  rebinding  and  to  jrive  it  a  better  hold. 
At  any  rate,  the  means  of  attaching  the  mouth-piece  (com p.  par- 
ticularly fips.  1  and  4)  was  as  inadequate  as  was  the  receptacle 

"  h  c,  pi.  IX. 

*  Powers,  /.  c,  fig.  43,  opp.  p.  426. 
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the  size  of  implements,  but  relatively  few   (about  one-fourth) 
complete  tools. 

The  obsidian  implements  came  from  the  1st  to  the  IXth  strata, 
but  most  of  them  were  found  in  the  upper  layers.  Nearly  three- 
fourths  of  them  were  taken  from  the  three  upper  strata.  In 
stratum  II  alone  there  were  ten  implements  and  one  piece  of 
obsidian  in  the  rough.  It  can  certainly  be  inferred  that  the  great 
quantity  of  obsidian  tools  from  II  was  connected  with  the  custom 
of  burning  the  dead  and  of  casting  their  belongings  into  the 
flames.  In  addition,  the  great  number  found  here  shows  a 
broader  and  more  universal  use  of  obsidian  in  the  making  of 
implements. 

They  are  all  of  very  simple  form,  such  as  arrow-  and  spear- 
heads,"^ spear-like  points  and  a  flat  knife-like  blade,  made  from 
the  rough  stone  by  polishing  off  bits"'*  (see  plate  10,  flgs.  11  to 
16).  Arrow-heads  of  obsidian  were  found  only  in  stratum  II, 
comp.  1-8676,  plate  10,  fig.  13,  the  blade-like  knife,  1--8633,  fig. 
11,  and  the  spear-like  knife  end,  1-8634,  fig.  16,  which  were 
found  there.  1-8926  from  stratum  VIII,  fig.  15,  may  have  been 
either  a  spear-head  or  a  knife.  Fragment  1-8536  from  stratum  I, 
fig.  12,  by  virtue  of  its  two  unevenly  arched  surfaces,  and  1-8883, 
fig.  14  of  the  plate,  from  stratum  VIII  (found  nineteen  feet 
down  in  the  tunnel  between  pai-ts  8  and  9  of  the  shaft  frame)  on 
account  of  its  long  peg-like  lower  end,  may  be  parts  of  knife-like 
implements.  They  were  fastened  on  rod-like  shafts  similar  to 
the  fine-handled  knives  of  southern  California  shown  by  Professor 
Putnam  and  which  are  in  an  excellent  state  of  preservation. 

From  a  technical  standpoint,  it  is  worthy  of  note  that  imple- 
ments of  such  perfect  workmanship  as  figs.  12^*"*  and  13  were  not 
found  among  the  obsidian  implements  of  the  lower  strata  of  the 
mound.  A  proportional  decrease  in  obsidian  implements  of  good 
workmanship  can  be  noted  as  one  approaches  the  lowest  strata. 


"'  For  the  use  of  spears  in  California  pomp.  Powers,  /.  c,  pp.  221,  321, 
etc. 
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No  decorative  or  fantastic  shapes  were  found  among  the  obsidian  ob- 
jects as  elsewhere  in  central  California.  Moorehead  has  shown  some  of  these 
in  I.  c,  p.  262.  A  curved  hook-like  object  was  found  in  the  shcUmound  at 
Ellis  Landing. 

"*  Moorehead,  /.  c,  p.  265. 
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very  noticeable  that  because  of  this  crudity  in  most  of  them,  the 
line  between  implement  and  waste  is  very  vague.  It  was  there- 
fore difficult  to  decide  in  the  case  of  many  objects  whether  they 
were  to  be  regarded  as  tools  at  all.  On  the  other  hand,  it  is  prob- 
able that  a  number  of  pieces  included  under  rubbish  may  have 
really  served  as  tools.  "^ 

Resulting  from  the  discovery  of  obsidian,  plate  10,  fig.  15, 
chipped  stones  of  good  workmanship  were  found  as  far  down  as 
the  upper  part  of  stratum  VIII.  It  is  extremely  doubtful 
whether  they  appeared  at  all  in  the  strata  below  this.  The  ob- 
jects made  of  material  from  the  vicinity  of  the  mound  were  cer- 
tainly made  during  its  settlement.  A  characteristic  mark  of  the 
uniform  crudity  of  all  of  these  tools  made  of  local  materials  and 
found  in  the  lower  strata  is  that  they  all  are  worked  from  but 
one  side  and  that  the  elaboration  of  that  side  is  accomplished  by 
but  a  very  few  strokes.  The  only  exception  to  this  is  the  point, 
from  stratum  VII,  pi.  6,  fig.  19,  which  as  to  technique  belongs  in 
another  place.  PI.  6,  fig.  18,  1-9012,  shows  a  ridge-like  elevation 
on  its  lower  side,  thus  forming  an  unimportant  and  superficial 
exception.  The  point,  1-8929,  pi.  6,  fig.  20,  is  also  entirely  even 
on  its  under  side.  In  this  they  have  a  peculiarity  characteristic 
of  the  well-known  **  turtle-backs. ''^^®  This  latter  kind  which  in 
the  eastern  states  of  the  United  States  has  been  found  typical 
of  the  implements  of  the  palaeolithic  age  is  to  be  recognized  in 
two  objects  in  our  collection,  1-9095,  of  green  chert,  pi.  6,  fig.  2, 
from  stratum  X,  and  1-9007  of  a  crystalline  substance,  pi.  6, 
fig.  1,  from  stratum  IX.  The  first  of  these  is  without  a  doubt  an 
implement,  and  the  second  is  probably  one.  The  palaeolithic 
turtle-backs  of  the  East  are  unmistakably  to  be  differentiated 
from  the  two  objects  under  question  in  the  material  of  which 
they  are  composed,  which  is  argillite.  In  any  case,  however,  the 
presence  of  these  two  objects  proves  that  primordial  species  of 
stone  implements  existed  into  the  neolithic  period  (for  the  mound 
rests  on  alluvial  soil)  and  they  may  give  ground  for  the  estab- 

*"  Comp.  a  similar  remark  in  Abbott,  I.  c,  p.  93,  concerning  the  doubtful 
nature  of  chipped  stones  as  implements;  from  the  stones  in  their  vicinity 
they  were  conjectured  to  be  implements. 

""Cf.  Abbott,  /.  c,  pp.  492  flf.,  and  the  same,  Report  of  tlie  I'eabodv  Mu- 
seum, 1876  to  1879,  II,  p.  33  ff. 
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lishing  of  the  period  from  which  such  implements  date,  which  is 
even  farther  back  than  that.  The  conical  piece  of  jasper  brought 
to  a  point  by  chipping,  1-8851,  pi.  6,  fig.  3,  from  stratum  Vila, 
illustrates  how  implements  were  made  by  chipping  from  larger 
pieces  of  stone,  and  may  even  be  itself  a  tool.  It  cannot  be  stated 
indisputably  that  the  greater  number  of  the  common  forms  of 
chipped  stones  shown  on  pi.  6  were  obsolete  among  the  latter 
inhabitants  of  the  mound.  But  it  must  be  noted  that  the  greater 
number  and  the  most  characteristic  of  them  do  not  appear  in  the 
upper  strata.  We  may  surmise  that  as  far  as  they  did  occur 
among  the  founders  of  the  upper  strata  they  had  a  better  form. 
In  addition  to  the  pointed  (pi.  6,  figs.  19  to  20)  and  knife-like 
implements  (fig.  21)  the  following  important  types  are  repre- 
sented. 

1.  Long  scrapers  sharpened  on  one  side,  1-9012,  fig.  18,  from 
stratum  IX,  and  1-9093,  fig.  17,  from  stratum  X. 

2.  Chisel-like  tools  terminating  in  front  in  a  straight  sharp 
edge.  1-8857,  fig.  14,  from  stratum  Vila,  and  1-9080,  fig.  15, 
from  stratum  X. 

3.  Scrapers,  more  or  less  rounded  oflf  or  oval,  1-9023,  fig.  8, 
from  stratum  IX,  1-9053,  fig.  9,  from  stratum  IX,  1-9085,  fig. 
10,  from  stratum  X.**® 

In  a  like  manner  the  following  irregularly  shaped  objects 
might  have  been  used  as  scrapers. 
1-9043,  fig.  7,  from  stratum  IX. 
1-8966,  fig.  11,  from  stratum  VIII  or  IX. 
1-9012,  fig.  12,  from  stratum  IX. 
1-9040,  fig.  13,  from  stratum  IX.^^o 

4.  Oval  stones  with  high  **  turtle-back "  backs  with  the  encir- 
cling edges  sharpened,  probably  too  large  for  use  as  the  usual 
scrapers  : 

1-9007,  fig.  1,  and  1-9095,  fig.  2  . 

5.  Drills  or  awl-like,  pointed  stones,  with  a  more  or  less  thick 
base. 


lU 


A  hide-scraper  fastened  into  a  wooden  shaft  from  the  Thuswap  Indians 
in  British  Columbia  in  the  Jessup  collection  shown  by  Moorehead,  /.  c,  p. 
255,  fig.  388. 

*"  Pictures  of  scrapers,  see  Abbott,  I.  c,  pp.  12  to  1.38. 


68       Uii^ven^y  of  Caiifomki  PM46aiigms  im  Am.  ArOL  and  Silm.    [ToL7 

and  4,  the  foot-like  supports  are  missing ;  whether  originally  they 
were  there  or  not  is  a  question.  They  seem  to  have  been  missing 
from  the  very  beginning,  at  least  the  one  shown  in  pi.  9,  fig.  3. 
The  whole  shape  of  the  instrument  is  crude.  In  several  awl-like 
implements  of  the  lower  strata,  as  in  text-fig.  25,  1-4797,  from 
stratum  VII,  the  canal  in  the  bone  is  not  even  opened,  but  kept 
intact  through  the  whole  instrument.^** 
b.  Blunt  awl-like  implements. 


25 


Fig.  25.     X  %.     A  bone,  probably  used  for  an  awl.     Fig.  26.     X  %. 
Bone  implement  of  unknown  use. 


""Numbers  of  awl-like  bone  implements  of  this  kind  coming  from  the 
United  States  have  been  depicted.  For  those  from  California,  see  H.  H. 
Bancroft,  Native  Baces,  IV,  p.  711,  No.  1  (the  other  so-called  tool,  No.  2,  is 
a  natural  bone  without  value  as  a  tool);  Moorehead,  1,  c,  p.  271,  fig.  410; 
F.  W.  Putnam,  Bep.  of  IT.  S.  Geogr.  Survey,  l.  c,  pi.  XI,  figs.  13  to  15  anii 
19;  p.  227,  fig.  104;  Nadaillac,  I.  c,  p.  49,  fig.  15  (not  very  useful);  from 
the  southern  states,  for  instance,  Ch.  C.  Jones,  Antiquities  of  the  Southern 
Indians,  1873,  pi.  XVI,  fig.  1;  Moorehead,  I,  c,  p.  142;  Chas.  Rau,. Smiths. 
Gontrib.,  No.  287,  p.  64,  fig.  238  (Kentucky,  Tennessee) ;  from  shellmounds 
of  New  England;  Wyman,  Am.  Naturalist,  I,  pi.  14,  fig.  5,  and  pi.  15,  fig.  9 
(both  repeated  in  Abbott,  L  c,  p.  213,  figs.  199  and  202),  from  New  York; 
Schoolcraft  Archives  of  Aborig.  Knowledge,  1860,  II,  pi.  49,  fig.  3,  with  p. 
90,  from  the  Aleutian  Islands,  Chas.  Ban,  /.  c,  fig.  236. 


70       UnwenHy  of  CaUfamfa  PmbUcaHanM  tn  Am.  Arek.  and  Eihn.    [VoL  7 

Fig.  28,  I-854I9  from  stratmn  II,  has  a  peeuliar  shape ;  it  is 
broad,  in  the  form  of  a  channel  and  pointed.  One  of  the  edges  of 
the  channel  seems  to  be  worn  smooth  through  usage.  The  back 
end  is  broken  off. 

2.  Needle-like  Implements. 

They  differ  from  the  awl-like  implements  in  that  they  are 
intended  not  only  to  pierce  an  article  but  also  to  pass  through  it. 
In  this  class  there  are  also  secondary  shapes. 

a.  Straight  needles  without  perforation. 

1-8895,  pi.  9,  fig.  8,  found  twenty-seven  feet  beneath  the  sur- 
face in  stratum  VIII,  may  be  taken  as  the  prevailing  type.  The 
needle  is  a  thin,  pointed  faurtrument,  oval  in  cross  section,  blunt 
at  the  back  end,  well  finished  throughout  To  this  class  also  be- 
longs a  number  of  fragments  found  in  different  strata  up  to  the 
Vlllth. 

b.  Curved  needles. 

1-8901,  pL  9,  fig.  9,  from  stratum  VIII,  represents  this  type. 
The  needle  is  very  slender  and  thin  and  of  good  vrorkmanship. 
Unfortunately  it  is  broken  off  at  the  smoth  posterior  end.^*^ 

c  Needles  with  ''^es.'' 

We  have  also  only  one  specimen  of  this  type,  1-8735,  pL  9, 
fig.  10,  from  stratum  V.  It  is  straight,  round  in  cross  section  and 
tapering  at  the  perforated  end.^'^  The  bluntness  of  the  point 
must  be  the  result  of  use. 

d.  Long  crooked  needles. 

1-8831,  pi.  9,  fig.  7,  a  well  preserved  and  seemingly  perfect 
specimen,  was  found  in  stratum  Vila,  in  the  tunnel,  from  eleven 
to  fourteen  feet  below  the  surface.  It  consists  of  a  long,  thin  rib 
pointed  at  the  stronger  end,  thereby  exposing  the  canal  within.^** 

^Comp.  the  objects  found  in  a  shellmound  in  New  England,  Am.  Nat- 
uralist, I ;  pi.  15,  fig.  17 ;  it,  however,  is  broader. 

^  A  similar  needle  from  a  mound  in  Ohio  has  been  shown  by  C.  L.  Metz 
and  by  F.  W.  Putnam,  Bep.  of  the  Peabody  Museum,  1880  to  1886,  III,  p. 
452.  The  Point  Barrow  Eskimos  use  a  similar  one  (J.  Murdock,  IXth  Ann. 
Bep.  of  the  Bur.  of  Ethnology,  1887-88,  p.  318,  fig.  325). 

^  It  reminds  one  somewhat  (in  that  it  is  curved  and  pointed)  of  an  in- 
strument designated,  and  that  manifestly  wrongly,  by  Moorehead  as  a  hair- 
pin (see  Moorehead,  I.  c,  p.  271,  fig.  410,  under  No.  4).  Jeanne  Carr  tells 
of  needles  made  usually  of  the  strong  wing  bones  of  the  hawk,  used  to  keep 
the  strands  in  place  when  the  basket-weaver  left  his  work.  These  were 
handed  down  from  mother  to  daughter  generation  after  generation  and  re- 
garded as  valuable  possessions.    (The  Calif omian,  1892,  No.  5,  p.  603.) 


72       UnivenU^  of  Cal^orwia  FuMieatkmB  in  Am.  Areh.  a»d  EtJm.    [ToLr 

the  same  lue  as  these  forma  just  mentioiied.  Objects  like  1-8980, 
pi.  7,  fig.  5 ;  1--8996,  pL  7,  fig.  9,  and  possibly  also  1-8871,  pL  7, 
fig.  2,  have  such  broad  and  blunt  ends  that  for  them  character- 
isation as  ^'awl-like"  would  be  entirely  unsuitable  and  their  use 
must  be  explained  in  some  other  way.  The  tie  that  hcdds  tiiem 
together  is,  therefore,  in  no  way  that  of  similar  use  but  rather  of 
analogous  origin.  Th^  comprise  a  large  number  of  implements 
having  different-  uses.  What  is  common  to  them  is  the  similarity 
of  the  way  in  which  th^  were  obtained.  Their  use  was  deter- 
mined by  the  chance  form  which  th^  thereby  received.  There 
is  before  us  then  a  class  of  the  most  primitive  ethnological  imple- 
ments of  which  we  have  knowledge,  in  which,  as  in  the  oldest 
known  implement  of  the  human  period,  the  natural  form  of  the 
object  determines  the  use,  ratiier  than  the  use  the  individual 
form. 

4.  Implements  of  the  shape  of  paper-cutters. 

It  is  natural  that  in  so  large  a  number  of  bone  implements  this 
shape  also  should  be  represented.  Five  belonging  to  two  dif- 
ferent types  have  already  been  discussed  under  the  grave  finds. 
Altogether  the  amount  of  material  of  this  character  obtained 
from  the  upper  strata  of  the  mound  is  remarkably  small.  Only 
a  small  number  of  fragments  were  found,  of  which  only  a  frag- 
ment of  the  point,  1-8803,  from  stratum  VIII  is  represented  in 
fig.  29. 

In  the  deeper  strata  the  ease  was  entirely  different.  There 
are  from  these  layers  no  perfect  implements,  only  fragments,  but 
their  number  is  in  proportion  to  what  one  would  expect,  or  even 
greater.  Some  of  these  show  a  variety  of  form  and  a  degree  of 
ornamentation  which  was  hardly  to  be  expected  among  the  finds 
of  the  mound  in  general  and  least  of  all  among  the  specimens 
obtained  from  the  lower  strata.  Little  as  the  well  formed 
implements,  which  the  fragments  figured  in  pi.  7,  figs.  11-17, 
represent,  appear  to  resemble  the  rough  awl-like  implements  on 
the  same  plate  and  which  have  been  derived  from  the  same  strata, 
there  is  yet  no  doubt  possible  that  the  two  classes  of  implements 
must  have  been  used  by  the  same  people. 

We  have  therefore  the  task,  instead  of  denying  the  contrast, 
of  suggesting  some  solution  for  it. 
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small  bar  of  bone,  1-8975,  fig.  18,  stratum  IX,  as  it  also  comes 
from  this  stratum.  This  is  likewise  an  uncommon  form  of  imple- 
ment. It  is  small  and  well  worked,  although  not  of  the  paper- 
cutter  type.  It  is  oval  in  cross  section  and  has  a  small  paper- 
cutter-like  lower  end  which  shows  that  it  was  fastened  to  some 
other  object.    Its  upper  end  is  broken. 

5.  Pointed  Implements. 

In  the  middle  strata  of  the  mound  there  were  found  about 
eight  pointed  bones,  of  which  the  types  are  figured  in  pi.  9,  figs. 
11-16. 

1-8869,  pi.  9,  fig.  11,  stratum  VII,  is  2%  inches  long,  oval  in 
cross  section  and  having  an  inferiorly  constricted  neck.  There 
is  a  small  hook  on  the  lower  end  of  the  broad  side.  A  small  frac- 
ture on  the  opposite  side  appears  to  indicate  that  there  were 
originally  two  such  hooks. 

1-8868,  fig.  12,  stratum  VIII,  is  two  inches  long.  This  speci- 
men is  in  general  similar  to  the  one  just  mentioned.  There  is 
only  one  hook  at  the  lower  end.  The  side  opposite  is  without  a 
hook  and  is  unbroken.  Similar  is  1-8738,  from  stratum  V.  An 
analogous  object  is  figured  by  Moorehead,  page  273,  fig.  412,  No. 
3,  from  Stockton  Channel. 

1-8916,  fig.  13,  stratum  VIII,  2  inches  long,  is  similar  to  the 
last  with  the  differences  that  the  small  broad,  flat  hook  points  to- 
ward the  broad  side,  and  that  the  pointed  end  has  been  smoothed 
by  use.  On  this  end  there  are  also  small  traces  of  asphaltum 
which  indicate  that  a  cord  had  sometime  been  wound  about  it 
to  fasten  it  to  some  other  object. 

1-8917,  fig.  14,  stratum  Vila  or  VIII,  V/^q  inches  lon^  with 
a  rounded  cross  section,  is  slightly  curved  and  gradually  narrows 
towards  the  lower  point.  The  convex  side  shows  a  sliofht  flat- 
tening. 

1-8870,  fig.  15,  stratum  Vila  or  VIII,  is  ly.  inches  lonj?,  but 
the  lower  end  is  incomplete.  The  cross  section  is  oval  to  fiat ;  it 
shows  on  the  broad  side  a  sloping  groove. 

1-8694,  fig.  16,  stratum  IV,  an  implement  2%  (5  inches  long, 
is  typically  knife-like  in  its  form  in  so  far  as  it  has  a  broad  blade- 
like part.  It  is  sharp  on  one  side,  blunt  on  the  other  and  rounded 
at  the  upper  end.    It  is  bent  well  backward.    At  the  lower  end  it 
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arrow  pointi  of  stone.  In  a  certain  way  theee  arrow  points  may 
possibly  be  emsidered  as  a  middle  form  between  long  bone  points 
provided  with  barbs,  snob  as  were  nsed  by  the  Eskimo,  and  the 
Indian  arrow  points  of  stone.  In  this  connection  it  is  worth  noting 
that  Mr.  Meredith  finds  them  in  association  with  sach  bone  points 
(also  with  a  lip-plng  sach  as  are  nsed  on  the  northwest  coast  of 
America).  The  form  of  the  Indian  stone  arrow-heads  might  have 
been  imitated  in  the  North  in  other  materials. 

That  the  analogy  with  the  more  northerly  races  is  not  limited 
to  the  bnrial  layers  of  the  mound  from  which  the  pointed  imple- 
ments, pi.  9,  figs.  11,  15,  were  found  is  indicated  by  the  object, 
pL  7,  fig.  12,  which  was  found  in  the  cremation  layer.  No.  2. 


Figi.  80  and  81.    X  V6.    Notehed  bones  perhaps  nsed  in  net-making  or 
taring. 


6.  Saw-like  notched  bones. 

The  excavations  furnish  twelve  objects  of  this  type  of  imple- 
ment, of  which  perhaps  half  were  from  stratum  II.  The  remain- 
der were  found  from  the  lower  strata  up  to  the  eighth.  Quite  a 
number  of  the  objects  from  stratum  II  were  calcined,  an  evidence 
that  they  were  deemed  of  value  in  life  since  they  were  burned 
with  the  dead. 

The  best  preserved  type  of  this  implement,  of  which  in  most 
cases  only  small  fragments  were  found,  is  shown  in  1-8898,  pi.  9, 
fig.  17,  stratum  VIII. 

Nearly  all  of  these  objects  have  a  stereotyped  form,  being 
made  *f rom  the  shoulder  blade  of  some  large  mammal,  probably 
the  deer.  One,  however,  seems  to  have  been  made  from  a  bird 
bone  (1-8900,  fig.  30,  stratum  VIII).  On  the  specimen  shown  in 
pi.  9,  fig.  17,  about  half  of  the  length  is  taken  up  by  the  rounded 
handle,  iising  the  ridge-like  end  of  the  bone  for  this  purpose. 
The  other  end  of  the  object  is  incomplete,  but  according  to  the 
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Another  saw-like  toothed  bone  implement  was  found  in  the 
cave  dwellings  in  Pranconia  (Bavaria),  which  were  inhabited  in 
the  early  neolithic  period.  This  has  been  described  by  Ranke  as 
probably  used  in  weaving.^** 

An  implement  having  almost  identical  form  as  this  just  de- 
scribed above  was  figured  by  J.  Murdock.  This  object  was  ob- 
tained from  the  Pt.  Barrow  Eskimo  and  was  made  of  the  shoulder 
blade  of  a  reindeer.  He  received  it  as  a  model  of  a  saw  said  to 
have  been  used  before  the  introduction  of  iron. 

After  having  made  inquiries  for  the  primitive  form  of  the 
implement,  this  specimen  doubtless  was  made  for  him.^**  His 
paper  also  contains  a  figure  of  another  saw-like  implement,  of 
about  twice  the  size  of  the  first,  made  of  antler.  There  was  with 
this  a  kind  of  shuttle  and  a  form  of  weaver's  sword  with  the  state- 
ment that  these  three  implements  had  been  used  in  weaving 
feather  girdles.  In  watching  the  process  of  making  these  belts 
he  had,  however,  not  seen  any  of  these  three  implements.^*^  In 
the  opinion  of  the  writer  there  is  no  reason  to  doubt  materially 
the  accuracy  of  the  statements  concerning  the  use  of  these  imple- 
ments by  the  Eskimo.  It  therefore  contains  the  key  to  the  under- 
standing of  all  the  remaining  forms  of  this  type  of  saw-like  im- 
plements found  in  the  northern  region.  And  this  explanation 
may  be  extended  to  the  wrongly  determined  Californian  bone 
saws.  In  our  opinion  the  bone  implement  first  figured  by  J.  Mur- 
dock shows  simply  that  the  Eskimo  remembered  having  had  such 
an  implement  and  that  they  gave  to  him  the  impression  that  it 
had  been  used  in  the  way  in  which  the  investigator  was  inclined 
to  think  it  ought  to  have  been  used.  It  appears  that  Ranke  was 
on  the  right  track  when  he  supposed  the  Frankish  bone  implement 
to  have  been  used  in  some  processes  of  weaving.  In  like  manner 
all  of  the  Californian  bone  saws  agree  thoroughly  with  this  sup- 
posed use."'-  In  California  many  valuable  feather  girdles  have 
been  made,  in  the  weaving  of  which  these  bone  implements  may 


"•Am.  Naturalist,  1868,  Vol.  I,  pi.  15,  fig.  15,  583. 
»^  Der  Mensch,  II,  p.  558-560. 


"*  Ninth  Annual  Eeport  of  the  Bureau  of  Ethnology,   1887-88,  p.  175, 
fig.  147. 

»« I  c,  p.  317,  fig.  323. 
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ample,  that  shown  in  fig.  33,  1-8877,  stratum  Vila.  Th^  are 
probably  not  to  be  considered  as  marks  of  dog's  teeth,  as  which 
these  could  also  be  determined,  for  they  are  generally  very  nu- 
merous in  one  place  or  else  th^  show  exceeding  regularity  as  if 
made  intentionally. 

The  shellmound  dwellers  did  not  fail  to  notice  the  peculiar 
character  of  the  tubular  bones,  which  when  cut  into  sections  are 
easily  made  into  small  receptacles,  similar  to  the  cane  plant,  which 
is  used  in  a  similar  manner  by  the  inhabitants  of  tropical  regions 
(for  instance  by  the  ancient  Peruvians).  Many  such  small  ob- 
jects with  di£Fering  proportions  were  found,  two  of  which  are 
shown  in  fig.  34,  1-8922,  stratum  VIII ;  and  fig.  35,  1-9076,  stra- 
tum X. 

Implements  of  Antler. 

For  many  kinds  of  implements  antler  is  particularly  valuable 
on  account  of  its  hardness.  For  this  reason  a  number  of  imple- 
ments of  this  character  have  been  found  in  the  shellmound;  th^ 
are,  however,  not  so  numerous  as  those  of  bone.  They  are  usually 
made  of  deer  or  elk  antler. 

1.  Chisel-like  Implements. 

Of  these  there  are  two  principal  types. 

a.  Actual  chisels. 

About  half  of  the  objects  of  antler  are  to  be  considered  as 
complete  implements.  These  are  shown  in  pi.  8,  figs.  2a  and  2b, 
1-8892,  stratum  VIII;  figs.  3a  and  36,  1-8821,  from  stratum 
Vila,  represent  the  two  subspecies  of  the  same,  viz.,  broad  and 
narrow  chisels.  The  main  difference  between  the  two  is  simply 
one  of  size  and  proportion. 

The  broad  chisels  are  represented  by  about  ten  objects,  which 
belong  to  the  middle  and  lower  strata  of  the  mound  only,  down 
to  the  Xth  stratum.  Whether  this  is  accidental  or  caused  by 
other  reasons  remains  undecided.  These  objects  are  from  four 
and  one-half  to  five  and  one-half  inches  long,  to  one  and  three- 
fourths  inches  broad,  and  even  as  thick  as  one  and  one-quarter 
inches.  Oval  in  cross  section,  they  slightly  diminish  toward  the 
lower  end.  Frequently  they  pass  one  to  two  inches  above  the 
lower  end  into  the  flat,  knife-like,  one-sided  slope,  ending  in  a 
semi-circular  edge  about  one  inch  broad.    The  sloping  surface  as 
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for  three  and  a  quarter  inches  in  the  diameter  of  the  breadth. 
Its  upper  end  shows  the  same  signs  of  use  with  a  hammer,  while 
the  alfttitifig  surface  is  greatly  worn  on  the  sides.  This  makes  it 
probable  that  the  use  of  this  tool  was  in  many  respects  different 
from  the  preceding.    It  was  possibly  used  as  a  lever. 

For  this  also  a  parallel  exists  in  the  form  of  an  apparently 
identical  implement  from  the  shellmounds  in  Maine.^^^  As  re- 
gards form,  certain  implements  of  the  bones  of  cattle  found  in  the 
caves  of  French  Switierland  are  similar  to  this  object.  Ranch 
calls  them  ''leather-cutters''  (LederschneidemeBser} .^** 

2.  Implements  of  antlers  with  dull,  rounded  ends. 

Three  such  objects  have  been  found.  One  of  them  is  seven 
and  one-ei|^th  inches  long,  diminishing,  horn-like,  toward  the 
blunt  point.  It  came  from  the  middle  stratum  of  the  mound.  It 
is  represented  in  pi.  8,  fig.  7.  Another  is  a  young  branch  of  an 
antler,  and  the  third  is  a  mere  fragment  The  use  of  these  ob- 
jects, which  were  doubtless  implements,  cannot  be  conjectured. 

3.  Pointed  Implements. 

Only  one  fragmentary  blade  exists,  about  one  inch  long. 

4.  Straight,  truncated  Implements. 

Two  specimens  of  this  kind  came  from  stratum  V  of  the 
mound.  They  are  wanting  in  other  parts  of  the  mound.  One  of 
them  is  reproduced  in  pi.  8,  fig.  4.  It  diminishes,  horn-like,  to- 
ward the  lower  end.  Here  it  is  truncated  abruptly,  having  a 
breadth  of  five-eighths  inches.  Unfortunately  the  upper  end  is 
incomplete.  The  other  implement,  1-8722,  is  absolutely  identical 
with  the  one  just  described. 

The  collection  contains  also  a  fragmentary  bone  tool,  1-9066, 
which  was  found  in  stratum  X.  It  may  have  corresponded  to 
the  peculiar  implement,  reproduced  by  J.  Wyman,"»  pi.  14,  fig.  3 
(with  the  spiral  cuts  at  the  upper  end),  which  was  found  in  the 
shellmounds  of  Massachusetts. 


1«T 


Cf.  J.  Wyman,  I.  c,  pi.  IV,  figs.  2  and  2a  with  p.  583.  Ch.  A.  Abbott, 
who  represents  the  same  implement,  I  c,  p.  211,  fie.  196,  says  Massachusetts 
probably  by  mistake. 

**■  J.  Wyman,  I,  c,  pi.  XIV,  fig.  1,  with  p.  582.  Cf .  also  Ch.  A.  Abbott, 
••  c,  p.  211,  fig.  195,  The  implement  is  unfortunately  represented  in  both 
places  sidewise  in  an  unfavorable  manner. 

"•  I  c,  II,  p.  656. 
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Implemente  of  Tooth. 

Only  one  object  made  of  tooth  was  found,  viz.,  1-8736,  fig.  36, 
in  stratum  V.  It  is  a  bear's  tooth  perforated  at  the  root,  serving 
the  purpose  of  ornament  or  amulet,  and  corresponds  exactly  to 
the  typical  illustration  of  the  one  from  New  Jersey;""  here  Ab- 
bott empbasizes  the  fact  that  auch  ornaments  were  the  moRt 
common  among  the  earlier  and  present-day  Indians. 


^ 


* 


\JC.  Implements  made  of  ahella. 
The  objects  of  this  material  mentioned  among  the  grave-finds 
are  supplemented  by  two  implements,  one  of  which  came  from  the 
Ilnd,  the  other  from  the  Vlllth  stratum  of  the  mound.  Both  are 
made  of  the  haliotis  shell,  the  material  preferred  for  ornamental 
purposes  by  the  Indians  throughout  the  country.  Recovered  in 
different  strata,  they  differ  completely  with  respect  to  their  form. 
Yet,  owing  to  the  scarcity  of  the  finds  we  are  not  permitted  to 
advance  the  opinion  that  the  form  of  one  was  limited  in  its  stra- 
tum to  the  completu  e.xchision  of  the  other. 

1-8632,  fig.  37,  from  stratum  II,  is  about  as  long  as  broad, 
but  rounded  off  at  the  lower  part,  while  the  upper  rim  is  cut  off 
sitraight.  The  three-sixteenths  inch  wide  perforations  in  one  row 
on  the  upper  rim  served  for  the  purpose  of  suspending. 

"C/.  F.  W.  Putnam,  I.  c,  pi.  XI,  Bg.  18. 
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1-9106,  fig.  38,  from  stmtimt  Till,  represents  the  broken  edge 
of  a  larger  ornamental  plate  which  was  originally  triangular  or 
of  a  qnadrilateral  shape.  The  edge  is  now  trapezoidal.  Two  of 
the  four  sides  still  show  the  well-worked  rims,  ornamented  with 


Fig.  ST.    X  tt.    Fig.  SB.    X%.    HaUotia  ahdl  ornameBta. 

indentations,  of  the  original  ornamental  plate.    The  two  other 
aides  are  roi^  surfaces  of  fraetnTe."* 


-Ch.  A.  Abbott,  L  <-^  p.  406,  llg.  888. 


Iiaued  June  15,1907. 


EXPLANATION  OF  PLATE  2. 

Emerjville  Bhettmomid  teen  from  the  Bay.  Tlie  ent  made  in  the  side  of 
the  mofund  had  been  flUed  when  the  photograph  waa  taken,  bat  the  site  of  the 
enaTation  is  seen  in  the  light  area  on  the  western  slope. 
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18  presenieu  uy  me  ariiracis  ana  oonea  preservea. 
Several  inoDtbs  were  spent  during  the  summer  of  1902  in  study- 
ing the  various  occurrences  of  auriferous  gravels  in  Tuolumne, 
Calaveras,  and  Eldorado  counties,  which  comprise  the  majority 
of  the  classic  localities  where  human  remains  are  said  to  have 
been  discovered.  Though  the  results  of  the  writer's  work  are 
largely  of  a  negative  character,  it  is  considered  advisable  to  pre- 
sent them  as  a  portion  of  the  general  report  on  the  studies  on  the 
antiquity  of  man  in  this  region  now  being  carried  on  by  the 
department. 

The  excellent  maps  of  the  United  States  Geological  Survey 
render  any  general  discussion  of  the  distribution  and  stratigraphy 
of  the  gold-bearing  gravels  unnecessary.  As  pointed  out  by 
Lindgren,'  the  gravels  mapped  as  Neocene  by  the  survey,  on  the 

'  The  Auriferous  Gravels  of  the  Sierra  Nevada  of  California.  Mem.  Har- 
vard Mu8,  Comp.  Zool.  Vol.  VI,  1880. 

■  n.  8.  Geol.  AtlaB,  Colfax  Folio,  Deecriptiva  Text. 
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atlas  sheets  of  the  California  gold  belt,  are  of  several  quite  dis- 
tinct ages  with  reference  to  the  rhyolitic  and  andesitic  lava  flows. 
"The  auriferous  gravels  proper  may  be  divided  into  (1)  the  deep 
gravels,  (2)  the  bench  gravels,  (3)  the  gravels  of  the  rhyolitic 
epoch,  (4)  the  gravels  of  the  intervolcanic  erosion  epoch,  (5)  the 
gravels  of  the  andesitic  tuff."  The  bench  gravels  ** often  contain 
a  predominating  amount  of  quartz  pebbles,  but  no  andesite  or 
rhyolite."  Those  of  the  intervolcanic  erosion  epoch  **  contain 
pebbles  of  the  Bed-rock  series  and  of  andesite  and  rhyolite."* 
To  these  may  be  added  a  sixth  division,  the  post-andesitic  stream 
gravels  which  contain  pebbles  of  the  Bed-rock  series  and  of  all 
the  lavas — rhyolite,  andesite,  and  latite. 

It  is  to  be  noted  that  Whitney,  while  recognizing  that  the 
gravels  described  by  him  differed  in  age  and  in  their  relation  to 
the  intercalated  volcanic  flows,  made  no  attempt  to  specify  from 
which  gravel  the  human  remains  reported  by  him  were  obtained, 
grouping  all  under  the  general  term  auriferous  gravels.  Some 
such  division  of  the  gravels  as  that  proposed  by  Lindgren  must 
be  kept  in  mind  in  the  treatment  of  the  question  of  man's  occur- 
rence in  these  deposits.  The  lithological  characters  of  the  gravels 
are  important  in  a  discussion  of  the  rock  types  represented  in  the 
various  implements  reported  from  them. 

In  examining  the  region  the  writer  studied  the  majority  of 
the  classic  localities  mentioned  by  Whitney  and  others.  Little 
could  be  gained  by  attempting  an  investigation  of  all  the  local- 
ities, as  in  most  cases  the  description  is  given  in  such  general 
terms  that  an  identification  of  the  exact  localities  is  impossible. 
This  is  particularly  applicable  to  regions  of  hydraulic  mining. 

Evidence  Favoring  the  Occurrence  op  Human  Remains  in 

THE  Gravels. 

The  evidence  favoring  the  occurrence  of  man  in  the  auriferous 
gravels  may  be  subdivided  into  three  classes:  (1)  human  remains 
reported  from  hydraulic  mines;  (2)  human  remains  found  in 
place  in  undisturbed  gravel;  (3)  human  remains  from  drift 
mines. 


"Lindgren,  loc.  cit. 


stone  implements  and  human  bones.  To  one  of  the  latter  finds, 
the  so-called  Calaveras  skull,  great  interest  attaches  because  the 
bone  has  lost  its  organic  material  and  has  taken  on  the  appearance 
of  a  true  fossil.  It  has  been  claimed  that  the  matrix  investing  the 
skull  is  of  the  same  character  as  the  gravel  of  the  mine  where  the- 
specimen  was  found. 

Review  op  the  EvmENCE  m  Detail. 

The  vast  majority  of  occurrences  reported  from  placer  mines 
can  DO  longer  be  verified.  In  addition  to  the  confusion  arising 
from  lack  of  classification  as  to  age  of  beds  involved,  Professor 
W.  H.  Holmes*  has  shown  that  there  is  a  strong  probability  that 
a  large  proportion,  if  not  all,  of  the  stone  implements  reported 

*  Hcriew  of  the  Evidence  Relating  to  AuriferouB  Gravel  Man  in  Califor- 
nia. Am.  ADthropologiBt  Jan.  and  Oct.,  1S99;  Smithaonian  Sept.  for  1899, 
pp.  419-472,  Platea  1-16,  Washington,  1901. 


from  depths  of  twenty-five  and  twenty-nine  feet  in  the  gravels  at 
Kincaid  Flat.  Before  mining  was  begun,  these  flats  were  covered 
with  a  growth  of  oaks  and  were  probably  advantageous  village 
aitea. 

The  calcareous  tufas  on  the  Grant  ranch  at  Gold  Springs  are 
all  of  Pleistocene  or  recent  origin.  They  have  been  deposited  by 
large  springs,  one  of  which  has  at  present  a  steady  discharge  of 
fifty  miner's  inches.  The  tufa  deposit  conforms  to  the  drainage 
elopes  possessed  by  the  present  topography.  It  is  sometimes  line 
and  powdery,  but  may  assume  a  radiate  crystalline  and  a  shelly 
facies.  Intercalated  with  and  underlying  the  tufa  are  shallow 
deposits  of  subangular  gravels  which  have  been  worked  for  gold. 
These  gravels  appear  to  have  been  formed  by  the  waters  from  the 

'  Referred  to  by  Whitney,  Aurif.  Grav.  p.  263,  figured  by  Holmes,  loc. 
dt.  Am.  AdUi.  pi.  VI. 
'Aurif.  Grav.  p.  257. 
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same  springs  which  deposited  the  tufas.  There  is  no  available 
means  for  determining  the  rate  of  accumulation  of  these  deposits. 
The  springs  have  shifted  their  points  of  discharge  since  the  tufas 
were  formed  and  are  not  now  depositing  this  substance  at  a  rapid 
rate.  It  is  of  course  impossible  to  determine  the  nature  of  the 
association  of  the  implements  with  these  tufas  and  gravels,  or  to 
locate  the  place  where  they  were  found.  The  only  available  in- 
formation is  that  conveyed  by  Whitney  and  by  the  labels  on  Voy 's 
collection.  It  is  known  however  that  Voy  obtained  his  specimens 
from  this  locality  at  second  hand,  from  persons  who  probably 
claimed  to  have  found  them  as  described. 

The  implements  from  these  localities  afford  no  inherent  evi- 
dence of  antiquity.  They  are  of  the  same  type  and  material  as 
those  found  on  old  Indian  sites. 

Human  Relics  from  Murphys. — The  detrital  material  filling 
crevices  in  the  limestone  in  the  vicinity  of  Murphys  is  also  a 
reputed  source  of  human  relics.  While  some  of  this  material  is 
Pleistocene,  other  portions  are  recent  and  some  of  it  may  ante- 
date the  Pleistocene.  In  the  absence  of  detailed  information 
regarding  the  exact  localities  where  the  implements  were  found, 
these  occurrences  may  be  passed  without  further  comment. 

The  Kin^  Pestle, — The  only  account  of  the  occurrence  of 
human  relics  in  the  gravels  which  has  gone  practically  unchal- 
lenged is  that  published  by  Dr.  Becker®  regarding  the  discovery 
by  Clarence  King  of  a  broken  pestle  in  the  andesitic  gravels  and 
sands  close  beneath  the  latite  cliff  of  Table  Mountain.  The  local- 
ity is  given  as  that  part  of  the  mountain  lying  a  couple  of  miles 
southwest  of  Tuttletown.  This  would  be  above  Rawhide.  The 
implement  was  dislodged  from  hard  gravel,  leaving  behind  a  cast 
of  its  shape  in  the  matrix.  The  relic  is  a  portion  of  a  pestle  of 
fine  grained  diabase,  the  end  highly  polished  by  wear  in  the 
hand.  As  a  geologist,  Mr.  King  was  a  reliable  observer  and  able 
to  determine  whether  or  not  the  implement  was  in  place  and 
formed  an  integral  part  of  the  mass  of  gravel  in  which  it  was 
imbedded.  Secondary  cementation  does  not  seem  to  have  been 
taken  into  consideration.  On  many  of  the  outcrops  of  andesitic 
sandstone  in  the  vicinity  of  this  locality,  secondary  cementation  is 


•Bull.  Geol.  Soc.  Am.  Vol.  2,  p.  193. 


Science.  The  specimeD  ia  said  to  bare  come  from  a  depth  of  one 
hundred  and  eighty  feet,  from  beneath  a  series  of  strata  compris- 
ing  in  descending  order  surface  soil,  pipe  clay,  "cement"  with 
leaf  impressions  and  gravel.  It  was  taken  from  the  sluice  in 
which  gravel  from  the  mine  was  being  washed.  In  addition  to 
the  bone,  a  mortar  is  said  to  have  been  found  in  these  workings 
in  the  gravel. 

(c)  A  white  marble  bead  from  the  Sonora  tunnel.  The  speci- 
men was  taken  from  a  eatioad  of  gravel  coming  out  of  the  tunnel. 
When  found  it  is  said  to  have  been  incruated  with  pyrite. 

(d)  A  mortar  from  the  Boston  tunnel,  found  by  Llewellyn 
Pierce. 

(e)  A  human  skeleton  from  a  tunnel  under  Table  Mountain. 
No  further  particulars  are  given. 

(/■)  A  perforated  cutting  implement  and  several  atone  mor- 


"  Loc.  cit.  Am.  Anth.,  p.  622. 
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tars  from  the  Stanislaus  Co.'s  claim  at  O'Byrns'  Perry,  Tuol- 
umne Co.  The  relics  were  found  **from  sixty  to  seventy-five  feet 
from  the  surface  in  gravel,  under  the  basalt  and  about  300  feet 
in  from  the  mouth  of  the  tunnel." 

For  several  of  these  occurrences  there  are  absolutely  no  data 
on  which  to  base  an  investigation,  nor  any  attendant  circum- 
stances to  establish  their  validity  as  evidence.  The  relics  in  the 
Snell  collection  are  lost.  No  particulars  are  furnished  regarding 
the  skeleton.  The  implements  from  O'Byms'  Perry  have  not 
been  preserved.  The  geological  features  of  the  locality  are  essen- 
tially the  same  as  those  of  the  more  northerly  parts  of  Table 
Mountain. 

The  position  of  the  Valentine  shaft  was  sought  by  the  writer, 
but  without  success.  Regarding  the  possibility  of  an  external 
origin  for  the  objects  reported  from  this  shaft,  Whitney  says: 
"The  essential  facts  are,  that  the  Valentine  shaft  was  vertical, 
that  it  was  boarded  up  to  the  top,  so  that  nothing  could  have 
fallen  in  from  the  surface  during  the  working  under  ground, 
which  was  carried  on  in  the  gravel  channel  exclusively,  after  the 
shaft  had  been  sunk."  In  this  connection  it  may  be  pointed  out 
that  many  of  the  old  drift  mines  south  of  Shaw 's  Plat  were  con- 
nected and  that  this  system  of  galleries  was  ventilated  by  air 
shafts,  so  that  the  possibilities  are  not  limited  to  one  shaft,  how- 
ever securely  that  one  may  have  been  boarded. 

The  Sonora  tunnel  is  an  incline  starting  in  andesitic  sands 
and  pipe  clay  beneath  the  latite  near  the  intersection  of  the  roads 
to  Tuttletown  and  to  Sonora  via  Shaw's  Plat.  It  is  said  to  con- 
nect with  some  of  the  deeper  workings  under  Table  Mountain. 
Little  dependence,  as  an  evidence  of  antiquity,  can  be  placed  on 
the  presence  of  pyrite  in  the  hollow  of  the  marble  bead  reported 
by  Whitney  from  the  gravels  of  this  mine.  The  rapidity  with 
which  secondary  pyrite  forms  is  well  known.  Calcium  carbonate 
might  act  as  a  precipitating  agent  in  salts  of  iron  dissolved  in  the 
mine  water. 

The  relics  from  the  Valentine  shaft  and  Sonora  tunnel  were 
not  found  in  place  in  undisturbed  gravel,  but  were  taken  in  one 
(i&se  from  the  sluice  in  which  gravel  was  being  washed,  and  in 
the  other  from  gravel  brought  out  in  the  car.    If  this  degree  of 


The  label  accompanying  this  specimen,  which  is  No.  6"  of 
Voy's  coll.  (1-4209),  places  the  depth  from  the  surface  at  340 
feet,  140  feet  of  which  is  said  to  have  been  basalt. 

Mr.  Pierce,  who  resides  about  a  mile  above  JeflFersonville, 
Tuolumne  Co.,  was  interviewed  by  the  writer.  During  the  course 
of  this  interview  the  following  information  was  furnished  by 
Mr.  Pierce,  The  mortar  from  the  Boston  claim  was  as  large  as  a 
flixteen-gallon  milk  bucket  and  would  weigh  about  seventy-five 
pounds.  It  was  found  in  hard  gravel  under  the  cement,  and  was 
taken  out  by  Mr.  Pierce  while  he  was  sitting  on  a  candle  box, 
breasting  out  gravel.  The  writer  was  shown  a  small  oval  tablet 
of  dark  colored  slate  with  a  melon  and  leaf  carved  in  bas-relief. 
Mr.  Pierce  claimed  to  have  found  this  in  the  same  gravels  as  the 
mortar,  and,  he  thought,  probably  at  the  same  time.    This  tablet 

"  Aurif.  Grav,  p.  266. 

"Fignred  by  Holmes,  loc.  cit.  Am.  Anth.,  PL  VII. 


' '  One  of  the  miners  coming  out  to  lunch  at  noon  brought  with 
him  to  the  superintendent's  office  a  stone  mortar  and  a  broken 
pestle  which  he  said  had  been  dug  up  in  the  deepest  part  of  the 
tunnel,  some  1500  feet  from  the  mouth  of  the  mine.  Mr.  Neale 
advised  him  on  returning  to  work  to  look  out  for  other  utensils 
in  the  same  place,  and  agreeable  to  his  expectations  two  others 
were  secured,  a  small  ovoid  mortar,  5  or  6  inches  in  diameter,  and 
a  flattish  mortar  or  dish,  7  or  8  inches  in  diameter.  These  have 
■ince  been  lost  to  sight.  On  another  occasion  a  lot  of  obsidian 
blades,  or  spear-heads,  eleven  in  number  and  averaging  10  inches 
in  length,  were  brought  to  him  by  workmen  from  the  mine.  They 
had  been  found  in  what  Mr.  Neale  called  a  'side  channel,'  that  is, 
the  bed  of  a  branch  o£  the  main  Tertiary  stream  about  a  thousand 
feet  in  from  the  mouth  of  the  tunnel,  and  200  or  300  feet  verti- 
cally from  the  surface  of  the  mountain  slope.  These  measure- 
ments were  given  as  estimates  only,  but  at  the  same  time  they 
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were,  he  felt  sure,  not  far  wrong.  Four  or  five  of  the  apecimens 
he  gave  to  Mr.  G.  D.  Voy,  the  collector.  The  others  also  had  been 
given  away  but  all  trace  of  them  had  been  lost.  Mr.  Neale  spoke 
enthusiastically  of  the  size  and  perfection  of  these  implements, 
and  as  he  spoke  drew  outlines  of  long  notched  blades  in  the  dust 
at  our  feet.  Some  had  one  notch,  some  had  two  notches,  and 
others  were  plain  leaf -shaped  blades." 

**  Desiring  to  find  out  more  concerning  these  objects,  he  went 
on  to  say,  he  showed  them  to  the  Indians  who  chanced  to  be 
present,  but,  strangely  enough,  they  expressed  great  fear  of  them, 
refusing  to  touch  them  or  even  speak  about  them;  but  finally, 
when  asked  whether  they  had  any  idea  whence  they  came,  said 
they  had  seen  such  implements  far  away  in  the  mountains,  but 
declined  to  speak  of  the  place  further  or  to  undertake  to  procure 
others." 

The  following  statements  by  Mr.  Neale  regarding  the  dis- 
covery of  these  implements  were  taken  down  by  the  writer  in  the 
course  of  the  interview :  A  certain  miner  (Joe),  working  on  the 
day  shift  in  the  Montezuma  tunnel,  brought  out  a  stone  dish  or 
platter  about  two  inches  thick.  Joe  was  advised  to  look  for  more 
in  the  same  place.  At  the  time,  they  were  working  in  caving 
ground.  Mr.  Neale  went  on  the  night  shift  and  in  excavating  to 
set  a  timber,  *  hooked  up'  one  of  the  obsidian  spear  points.  With 
the  exception  of  the  one  brought  out  by  Joe,  all  the  implements 
were  found  personally  by  Mr.  Neale,  at  one  time,  in  a  space  about 
six  feet  in  diameter  on  the  shore  of  the  channel.  The  implements 
were  in  gravel  close  to  the  bed-rock  and  were  mixed  with  a  sub- 
stance like  charcoal. 

The  large  pestle  and  mortar  mentioned  by  Becker  are  in  the 
United  States  National  Museum.  The  material  of  the  mortar  is 
andesite. 

The  geological  conditions  in  the  vicinity  of  the  Montezuma 
mine  are  similar  to  those  at  other  points  along  Table  Mountain. 
The  detrital  deposits  beneath  the  latite  are  not  well  exposed,  but 
wherever  seen  are  found  to  be  andesitic  breccias,  gravels,  sands, 
and  pipe  clay.  The  deep  gravels  lying  in  the  center  of  the 
channel  are  believed  to  be  prevolcanic,  so  that  there  is  involved 
the  anomaly  of  two  late  volcanic  rock  types,  andesite  and  ob- 
sidian, occurring  in  the  prevolcanic  gravels. 


and,  from  the  opening,  penetrates  the  rim  underneath  Table 
Mountain  a  distance  of  742  feet.  Mr.  McTamahan  himself  found 
the  mortar  in  the  gravel,  as  work  was  proceeding,  500  feet  from 
the  outside  of  the  rim,  which,  from  the  direction  of  the  drift, 
would  make  it  200  feet  from  the  apex  of  the  rim  under  the  surface 
of  the  basalt.  He  described  the  mortar  m  a  granite  boulder  about 
eight  inches  in  diameter,  and  the  hollow  four  inches  in  diameter 
at  the  surface  and  three  inches  deep."  Mr.  Frank  McTamahan, 
who  resides  not  far  from  the  Empire  mine,  was  interviewed  by 
the  writer  regarding  this  relic.  Both  he  and  Mr.  Charles  Mc- 
Tamahan, his  brother,  worked  in  the  mine  together.  The  only 
mortar  found  was  discovered  back  of  the  la^ng  during  the  work 
of  retimbering.  The  mine  had  been  idle  at  least  two  years  before 
the  McTamahana  began  work.  The  mortar  was  not  in  the  gravels, 
but  thrust  in  back  of  the  lagging,  as  large  pieces  of  rock  and 

'•  hoe.  dt.  p.  451. 

■  Boll.  0«ot.  Soc  Amer.,  VoL  2,  p.  199. 
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boulders  commonly  are  used  to  fill  up  i^pace  room  between  the 
timbers  and  the  wall.  It  is  evident  that  an  implement  lying  loose 
behind  the  timbering  of  an  old  mine  can  not  be  accepted  as 
indicating  great  antiquity. 

Implements  from  the  MarshcM  Mine. — Human  relics  are  re- 
ported by  Whitney  from  the  Marshall  mine  near  San  Andreas, 
Calaveras  County.  The  published  statement"  is  in  the  form  of 
an  a£Sdavit,  as  follows : 

San  Andreas,  Calaveras  County,  California, 

January  3rd,  1871. 

**This  is  to  certify  that  we,  the  undersigned,  proprietors  of  the 
gravel  claims  known  as  Marshall  &  Company's,  situated  near  the 
town  of  San  Andreas,  do  know  of  stone  mortars  and  other  stone 
relics,  which  had  evidently  been  made  by  human  hands,  being 
found  in  these  claims,  about  the  years  1860  and  1869,  under  about 
these  diflPerent  formations : 

1.  Coarse  gravel  5  feet 

2.  Sand  and  gravel  100  feet 

3.  Brown  gravel  20  feet 

4.  "Cement"   sand   4  feet 

5.  Bluish  volcanic  sand  15  feet 

6.  Pay  gravel 6  feet 

150  feet 
The  above  (mentioned  relics)  were  found  in  bed  No.  6." 

(Signed)  R.  D.  Hubbard, 

John  Showalter. 

The  writer  visited  this  locality  and  talked  with  Mr.  J.  C. 
Marshall,  who  was  a  part  owner  in  the  mine  with  Hubbard  and 
Showalter.  The  mine  is  situated  on  the  top  of  a  hiU  a  few  hun- 
dred feet  northwest  of  the  Calaveras  County  Hospital  in  the 
outskirts  of  San  Andreas.  The  hill  is  capped  by  a  gravel  of  the 
inter-volcanic  epoch,  partly  overlain  on  the  southwest  side  by  a 
small  area  of  andesitic  breccia.  There  are  no  outcrops  of  rhyolite 
tuff  visible,  but  the  tuff  appears  on  many  of  the  old  mine  dumps 
and  is  probably  the  ** bluish  volcanic  sand"  of  the  section.  The 
pay  gravels  are  probably  inter-rhyolitic. 

"Aurif.  Grav.  p.  274. 


"  Clay  Hill  is  one  of  a  series  of  elevations  which  constitute  the 
water-shed  between  PlacerviUe  Creek  and  Big  Caiion,  and  is 
capped  by  a  stratum  of  basaltic  lava,  some  eight  feet  thick.  Be- 
neath this  there  are  some  thirty  feet  of  sand,  gravel  and  clay. 
The  country-rock  is  slightly  capped  on  this,  as  on  most  of  the 
elevations,  the  slope  being  toward  the  center  of  the  hill.  Resting 
on  the  rock  and  extending  about  two  feet  above  it,  was  a  dense 
stratum  of  clay.  It  was  in  this  clay  that  we  came  across  the 
bones.  While  emptying  the  tub,  I  saw  some  pieces  of  material 
which  on  examination  I  discovered  were  pieces  of  bones ;  and,  on 
further  search,  I  found  the  scapula,  clavicle,  and  parts  of  the 
first,  second  and  third  ribs  of  the  right  side  of  a  human  skeleton. 
They  were  quite  firmly  cemented  together;  but  on  exposure  to  the 
air  began  to  crumble." 

On  examination  the  geological  features  of  Clay  Hill  were 
found  by  the  writer  to  differ  in  several  respects  from  the  above  de- 


and  tunnels  lies  beneath  the  rhyolite  tuff,  and  may  be  seen  in 
place  in  the  walls  of  a  cut  at  the  southwest  end  of  the  hill.  The 
pebbles  are  lai^ely  quartz,  amphibnlite  and  achistii  of  the  Cala- 
veras formation  with  an  occasional  porphyrite,  and  with  the  ex- 
ception of  the  quartz  are  quite  thoroughly  decomposed.  They 
are  inclosed  in  a  fine  clayey  matrix  composed  larpely  of  rhyolitie 
ash.  In  color  they  are  a  pale  greenish  tint.  These  gravels  be- 
long to  the  rhyolitie  epoch.  They  are  exposed  in  the  cut  to  a 
thickness  of  about  a  foot.  Bedrock  may  be  seen  a  few  yards  to 
the  southwest,  but  the  contact  of  the  gravel  with  the  bedrock  is 
concealed  in  the  cut  by  mine  dump  and  talus.  There  is  no  trace 
of  calcareons  or  ferruginous  cementation.  The  pebbles  are  flat- 
ter than  those  of  the  upper  gravel,  but  are  equally  water-worn. 

The  following  section  is  given  by  Whitney.'*  as  that  passed 
through  by  Mattison  in  sinking  the  shaft  on  Bald  Hill : 
"Anrif.  Grav.  p.  26B. 
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1.  Black  lava  40  feet 

2.  Gravel  3  leet 

3.  Light  lava  30  feet 

4.  Gravel 5  feet 

5.  light  lava  15  feet 

6.  Gravel    25  feet 

7.  Dark  brown  lava  9  feet 

8.  Gravel 5  feet 

9.  Red  lava  4  feet 

10.  Red  gravel  17  feet 

Total 153  feet 

The  various  ** lavas''  are  difficult  to  identify,  and  are  prob- 
ably not  correctly  determined.  The  ** black  lava"  is  a  rhyolite 
darker  in  color  and  harder  than  the  common  white  tuflf.  The 
shaft  was  started  in  this  rock  a  few  feet  below  the  contact  of  the 
rhyolite  tuflf  and  the  overlying  gravels.  The  skull  is  said  to  have 
been  found  **in  bed  No.  8,  just  above  the  lowest  stratum  of  lava." 

The  matrix  of  the  skull  is  described  by  Whitney**  as  follows : 

**When  delivered  into  the  writer's  hands  its  base  was  im- 
bedded in  a  conglomerate  mass  of  ferruginous  earth,  water-worn 
pebbles  of  much  altered  volcanic  rock,  calcareous  tufa,  and  frag- 
ments of  bones.  This  mixed  material  covered  the  whole  base  of 
the  skull  and  filled  the  left  temporal  fossa,  concealing  the  whole 
of  the  jaw.  A  thin  calcareous  incrustation  appears  to  have  cov- 
ered the  whole  skull  when  found ;  portions  of  it  had  been  scaled 
oflf,  probably  in  cleaning  away  the  other  material  attached  to  the 
base. 

**  Nothing  was  done  to  the  skull  to  alter  its  condition  in  any 
way,  after  it  came  into  the  writer's  hands,  until  it  had  been 
examined  by  Dr.  Wyman,  when  we  together  carefully  chiselled 
ofl?  the  foreign  matter  adhering  to  its  base 

**In  cutting  away  the  mixed  tufa  and  gravel  which  covered 
the  face  and  base,  several  fragments  of  human  bones  were  re- 
moved; namely  one  whole  and  one  broken  metatarsal;  the  lower 
end  of  a  left  fibula,  and  fragments  of  an  ulna,  as  well  as  a  piece 
of  a  sternum.  These  bones  and  fragments  of  bone  might  have 
belonged  to  the  same  individual  to  whom  the  skull  had  apper- 
tained; but,  besides  these,  there  was  a  portion  of  a  human  tibia 

"Aurif.  Grav.  p.  268. 


present  in  vacuities  in  the  stalagmite.  Small  grains  of  hematite 
were  also  detected.  Fragments  of  charcoal  and  small  portions 
of  the  shell  of  a  land  snail  adhere  to  the  stalagmite.  The  ma- 
terial is  dissimilar  in  every  respect  to  either  of  the  gravels  ex- 
posed on  Bald  Hill.  In  every  respect  it  is  comparable  to  a  cave 
hreccia.  The  association  of  rock  species  and  the  stalagmitic  ce- 
mentation is  the  same  as  that  found  in  the  breccias  on  the  floors 
of  many  caves  in  Calaveras  county  which  the  writer  has  exam- 
ined. The  lack  of  agreement  between  the  gravels  on  Bald  Hill 
and  the  matrix  of  the  skull  effectually  establishes  the  fact  that 
the  skull  was  not  obtained  in  place,  as  claimed,  in  the  gravels 
beneath  the  rhyolite,  or  from  any  other  gravel  of  the  rhyolitic 
epoch.  None  of  these  gravels  exhibit  any  trace  of  stalagmitic 
cementation. 

The  cave  origin  of  the  skull  is  strengthened  by  the  animal 
remains  and  works  of  art  associated  with  it.     In  addition  to  the 
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bones  of  a  smaller  human  individual,  there  was  with  the  skull  a 
shell  bead  and  the  bones  of  a  small  mammal.  Imbedded  in  the 
stalagmite  investing  fragments  of  the  breccia  received  from  Pro- 
fessor Putnam,  the  writer  found  the  incisor  tooth  of  some  small 
mammal,  possibly  a  bat  or  a  mole,  and  an  amphicoelous  vertebra 
of  a  small  amphibian.  This  material  is  not  complete  enough  for 
generic  determination,  but  there  is  no  reason  for  regarding  the 
remains  as  those  of  extinct  forms.  The  shell  bead  has  been  ex- 
amined by  several  archaeologists,  who  state  that  it  is  similar  to 
those  found  on  many  Indian  sites  of  the  coast  region  of  California. 

The  scarcity  of  vertebrate  fossils  in  the  auriferous  gravels  is 
well  known  to  all  geologists  familiar  with  these  deposits.  The 
abundance  of  bones,  human  and  animal,  associated  with  the  skull 
is  remarkable  in  the  light  of  the  supposed  career  depicted  by 
Whitney  for  this  relic  before  it  was  finally  imbedded  in  the  grav- 
els of  a  Neocene  river.  •  The  effect  of  even  a  moderate  amount 
of  stream  action  would  be  to  scatter  rather  than  to  collect  the 
various  parts  of  a  skeleton.  The  smaller  bones  would  inevitably 
be  ground  to  powder.  The  larger  bones  should  show  traces  of 
abrasion  rather  than  fresh  fracture  as  is  the  case. 

The  caves  of  Calaveras  County  present  conditions  similar  to 
those  indicated  by  the  matrix  and  remains  associated  with  the 
Calaveras  skull.  Many  of  them  have  served  as  Indian  mor- 
tuaries. A  good  illustration  of  one  of  these  will  be  found  on 
plate  14.  A  heterogeneous  mixture  of  human  remains  similar  to 
that  shown  in  this  photograph  would  account  for  the  association 
of  the  bones  of  two  individuals  with  the  skull.  The  human  bones 
found  in  these  caves  are  often  coated  with  stalagmite  and  have 
lost  the  greater  part  of  their  organic  matter.  Animal  remains  are 
commonly  present  in  the  earth  and  breccia  on  the  cave  floors. 
Shells  of  Epiphragmophora  (Helix)  are  almost  always  present. 

It  is  supposed  by  some  that  the  Calaveras  skull  came  original- 
ly from  Salt  Spring  Valley.  Holmes^®  states  on  the  authority  of 
Mr.  George  Stickle  of  Angels,  that  the  skull,  together  with  a  com- 
panion specimen,  had  been  placed  on  exhibition  in  Sticklers  store 
by  Dr.  J.  I.  Boone,  who  obtained  it  in  an  Indian  burial  ground 


•Aurif.  Grav.  p.  272. 

**  Smithsonian  Kept.,  1899 ;  Am.  Anth.,  p.  634. 


It  IS  not  the  object  of  the  present  paper  to  determine  certainly 
the  original  place  of  burial  of  the  skull."     The  writer  has  re- 

»  JacksoD  Folio,  U.  8.  G.  S.  Atlas. 

•  The  following  note  which  Professor  Putnam  has  kindly  furnished, 
brings  out  partieularlj  the  fact  that  the  Calaveras  skull  described  by  Whit- 
ney is  not  certainly  to  be  identified  with  any  of  the  skulls  which  may  have 
been  usei1  in  attempts  to  deceive  Mr.  Mattison  or  others: 

"In  1897  the  'Calaveras  Skull'  came  into  the  possessioD of  the Peabody 
Museum  from  the  eatate  of  Professor  Wbitnej,  who  had  eipressed  the  wish 
that  the  skull,  with  all  the  material  pertaioing  to  it,  should  be  given  to  the 
Peabody  Museum  for  permanent  preservation.  1  soon  realized  the  import- 
ance of  making  a  comparison  of  the  matrix  taken  from  the  skull  by  Profes- 
sors 'Whitney  and  Wjman  with  the  gravel  from  the  Mattison  shaft.  At  my 
request,  early  in  September  1900,  Professor  Richard  E.  Dodge  visited  Bald 
Hill  for  the  purpose  of  obtaining  gravel  from  the  layer  in  which  the  skull 
was  said  to  have  been  taken  by  Mattison,  but  the  shaft  was  full  of  water 
and  the  gravel  could  not  be  obtained.  Mr.  Dodge  beard  several  stories  re- 
lating to  the  skull  such  as  those  that  have  been  reported  by  Professor  Holmes 
and  Mr.  Sinclair. 

"On  September  26-29,  1900,  I  was  in  Angels  with  the  hope  of  making  ar- 
rangements to  have  the  water  pumped  from  the  shaft,  but  I  soon  found  out 
that  even  if  this  were  possible  it  would  be  a  very  long  and  eipeusive  opera- 
tion and  I  therefore  atendoned  the  attempt.  While  making  my  examination 
on  Bald  HitI  I  secured  the  assistance  of  a  Mr.  Lee,  who  had  been  employed 


was  a  contemporary  of  the  three-toed  horse  and  other  primitive 
forma  of  the  late  Miocene  and  early  Pliocene,  a  thesis  to  which 
all  geological  and  biological  evidence  is  opposed. 

Con  ci-u  SIGNS. 

A  review  of  the  evidence  favoring  the  presence  of  the  remains 
of  man  in  the  auriferous  gravels,  compels  one  to  regard  it  as 
insufficient  to  establish  the  fact.  On  the  preceding  pages,  it  has 
been  shown  either  that  there  have  been  abundant  opportunities 
for  the  relics  in  question  to  be  mixed  with  the  gravels  accidental- 
'  ly,  or  that  the  geological  conditions  at  the  localities  are  such  as  to 
render  it  improbable  that  the  implements  and  bones  have  been 


Ij 


associated  in  the  gravels  to  the  extent  supposed. 


"Colfai  Folio,  U.S.G.S.  Atlas.    Descriptive  Text,  pp.  5  and  6. 


^[r.L" 
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basketry.  By  certain  of  them,  of  course,  only  a  limited  number 
of  materials,  techniques,  and  designs  were  used  but  aniong  others 
a  greater  variety  was  found. 

Among  no  other  California  people  was  there  so  great  a  variety 
in  basketry  as  among  the  Porno,  who  occupied  the  greater  part 
of  Sonoma,  Mendocino,  and  Lake  counties,  and  vicinity.  It  is 
with  the  basketry  of  the  Porno,  and  particularly  with  its  designs 
and  other  ornamentation,  that  the  present  paper  has  to  deal. 
Information  upon  the  general  features  of  Pomo  basketry,  and 
to  a  certain  extent  upon  their  designs,  was  collected  during  some 
years  of  residence  in  the  Pomo  region,  but  it  was  not  until  1904 
that  an  attempt  was  made  to  systematically  collect  and  verify  all 
information  possible  concerning  Pomo  basketry  and  basket  de- 
signs. This  work  was  conducted  as  part  of  the  investigations 
of  the  Ethnological   and   Archaeological   Survey  of  California 


typ^. 

The  simplest  kind  of  basket  is  that  made  entirely  of  slender 
willow  or  hazel  stems,  either  peeled  or  unpeeled,  these  being  used 
not  only  aa  the  warp  elemente,  but  also  being  twined  about  as 
woof.  Only  the  coarser  open-work  baskets,  such  for  instance  as 
fish  and  quail  traps,  coarse  burden  baskets,  plate-form  or  hemi- 
spherical baskets  used  for  sifting  and  as  general  receptacles,  and 
seed-beaters,  are  made  in  this  way.  In  these  basketa  the  same 
method  of  manipulation,  namely,  plain  twining,  is  found  aa  in 
the  brush  fences  built  to  snare  or  entrap  deer,  elk,  rabbits,  and 
quail,  or  in  the  brush  wiers  built  across  the  streams  for  the  trap- 
ping or  spearing  of  fish.  One  type  of  seed-beater  is  also  made 
in  wickerwork.  All  baskets  other  than  the  coarse  open-work  ones 
above  mentioned  are  made  of  two  or  more  materials,  the  slender 
willow  or  hazel  stems  always  being  used  as  the  foundation 
material. 


So  far  as  has  been  found  there  seems  to  be  no  very  great  prefer- 
ence for  ajiy  one  of  the  several  species  of  willow  which  abound 
in  the  Pomo  country,  the  slender  roots  which  grow  out  into  the 
water  of  lakes  and  streams  being  taken  from  all.  Some  maintain 
that  the  best  fiber  is  obtained  from  the  root  of  the  same  willow 
the  stems  of  which  are  used  as  the  foundation  material.  This 
material  is  sometimes  used  in  the  finer  coiled  baskets,  but  is 
chiefly  used  in  twined  or  in  coarse  coiled  work.  It  must,  how- 
ever, be  counted  as  one  of  the  materials  more  rarely  used  and  is 
said  by  the  Indians  themselves  to  be  much  inferior  to  sedge  or 
pine  root  on  account  of  its  brittleness  when  dry. 

The  other  white  material  found  in  use  among  the  Pomo  of 
these  three  divisions,  is  the  root  of  what  is  commonly  called  the 
digger  pine,  Pinus  sabiniana.  Various  sized  roots  of  this  pine 
are  dug,  and  after  being  heated  in  hot  ashes  or  by  holding  them 
directly  over  the  fire,  are  split  into  long  coarse  fibers,  which  are 


apper  opening  in  tbe  mortar  or  miilmg  basket,  as  also  about  tAe 
opening  of  some  baskets  of  the  openwork  sifter  type. 
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feathers  of  lemon  color  which  are  also  used  in  basket  decoration. 
Next  in  importance  to  the  red  feathers  from  the  woodpecker 
are  the  jet  black  plumes  from  the  top-knot  of  the  California 
valley  quail,  Lophortyx  califomicus.  These,  while  they  are 
never  used  as  the  complete  covering  of  a  basket,  are  much  em- 
ployed to  ornament  the  borders  of  feathered  baskets  as  is  showr. 
in  pi.  21,  fig.  2,  or  to  scatter  over  the  surface  among  other  feath- 
ers. They  are  also  often  used  even  upon  the  finer  twined  baskets 
without  other  feathers  as  is  shown  in  pi.  16,  fig.  6.  The  plume 
of  the  male  is  much  lonjrer  and  is  more  highly  prized  than  that 
of  the  female,  but  both  are  used.  Occasionally  also,  though  it 
occurs  so  rarely  that  this  can  hardly  be  counted  as  one  of  the 
regular  basket  materials,  the  long  slender  black  plume  of  the 
California  mountain  quail,  Oreortyx  pictus,  is  used  in  the  same 
manner  as  the  shorter  club-shaped  plume  of  the  valley  quail. 

The  green  head  of  the  mallard  duck,  Anas  hoschas,  also  pro- 
vides an  important  material  for  ornamenting  baskets.     Baskets 
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A  special  weave  related  to  lattice  twining  is  employed  in  the 
making  of  one  form  of  basket,  the  cradle.  As  in  lattice  twining, 
there  are  rigid  elements  ninning  both  vertically  and  horizontally ; 
and  like  it  also,  the  pliable  weaving  elements  are  two  in  number. 
The  single  horizontal  rigid  element  is  in  all  respects  the  same  as 
that  itsed  in  lattice  twining  except  that  in  some  cases  at  least  it 
is  semicircular  instead  of  circular  in  cross-section.  The  two 
pliable  weaving  elements  are,  however,  usually  some  form  of 
string,  though  the  ordinary  weaving  fibers  are  sometimes  used. 
In  the  ease  of  lattice  twining  these  pliable  elements  are  manip- 
ulated as  in  plain  twining,  except  that  in  the  twining  they  include 
not  only  the  vertical  elements  but  also  the  horizontal  one.  In  the 
special  weave  used  in  cradles,  however,  these  two  pliable  elements 
are  woven  together  in  a  very  intricate  fashion,  the  details  of 
which  may  be  seen  in  pi.  15,  fig.  7. 

In  the  exact  manipulation  of  the  elements  used  in  the  various 
kinds  of  weaving  there  are  certain  differences  to  be  noted.     All 


upoD  the  bottoms  of  baskets  than  is  the  one  where  the  woof 
strands  include  four  warp  sticks.  However,  none  of  the  three- 
strand  weaves  are  in  very  common  use,  even  as  border  finish  or 
upon  the  bottoms  of  baskets.  Probably  not  more  than  half  of 
the  tightly  woven  twined  baskets  have  borders  or  bottoms  in 
which  one  of  the  three-strand  weaves  appears.  Among  openwork 
baskets  on  the  other  hand  the  bottoms  have  no  special  weaves. 
The  borders  are  of  quite  a  different  nature,  being  in  almost  all 
cases  of  the  warp-turned-down  order,  with  now  and  then  a  basket 
of  the  sifter  type  possessing  a  border  bound  with  a  hoop. 

TWINING. 
English  A'orlftern  Porno         Cfiilral  Foma  Easlern  Porno 

Twining  djama'  teama'u,  coe't  ki'oki 

Plain  twined  bam-tu'c  bam-tii'c  xai-ia'li,  bam-tu'c 

Diagonal  twined  cuse't  bam-sa'i  ct'isn's 

Lattice  twined  t!i'  baine'dii  h'lgn',  tii'ga 

Three  strand  tw.  citw'n  rni'iki  cuni'ri 

Three  atrand  br.  citBi'n  cni'tki  ciiKl'ri 

Wickerwork  djama' T  iti'tT  duka'l 


also  be  used  without  the  above  mentioned  binding,  in  which  case 
the  twining  proceeds  as  in  the  case  of  the  warp  sticks  crossed  in 
pairs  shown  in  pi.  15,  fig.  3. 

The  third  method  of  making  the  foundation  for  twined  bas- 
kets is  by  means  of  warp  sticks  crossed  in  fours.  These  sets  of 
warp  sticks  may  be  bound  at  right  angles  to  each  other  by  fibers 
passing  diagonally  over  the  warp  sticks  and  through  the  angles 
of  the  cross  formed  by  these  sticks.  These  fibers  may  be  passed 
through  one  or  both  sets  of  diagonally  opposed  angles.  The  pairs 
of  each  four  are  then  bound  together  with  continuous  twining 
fibers,  thus  serving  to  further  bind  the  whole  eight  sticks  more 
securely  together.  This  produces  such  a  foundation  as  is  shown 
in  pi.  15.  fig.  5.  In  addition  to  this  method  there  is  usually  another 
binding  in  which  a  sinele  fiber  passes  at  right  angles  to  one  set 
of  fours  and  through  the  successive  spaces  between  the  other  set 
of  fours,  the  rods  of  which  are  of  course  at  right  angles  to  the 
first  set  and  parallel  to  the  direction  of  this  fiber  itself.     This 


warp  nem  ounaies,  ano  m  naving  more  [nan  iwo  sEems  in  eacn 
group.  Most  bave  their  warp  stems  gathered  in  groups  of  threes 
and  bent  into  three  rows  of  warp-twining  as  in  pi.  26,  figs.  1,  2; 
bat  haskets  with  as  many  as  four  rows  of  twining  and  four  warp 
stems  in  each  group  have  also  been  found.  The  essential  features 
of  all  these  methods  are  the  same,  but  in  some,  for  instance  the 
border  with  three  rows  of  twining  and  with  warp  stems  grouped 
in  threes,  there  is  considerable  variation  in  the  exact  manipulation 
of  the  stems.  Each  group  of  throe  warp  stems  is  included  be- 
tween the  two  bundles  of  twining  lowest  down.  Into  this  lowest 
row  of  twining  bundles,  however,  one  of  the  stems  is  often  in- 
corporated. A  second  may  be  taken  up  in  the  next  row  and  the 
third  in  the  top  row.  This  is  the  most  usual  though  not  the 
universal  method.  The  other  methods  found  are  as  follows :  All 
three  warp  stems  may  be  carried  up  to  the  strand  or  even  to  the 
top  row.  In  the  first  case  the  second  and  third  steins  are  carried 
up  to  the  top  row  and  usually  the  second  is  here  incorporated, 
the  third  being  cut  off  even  with  the  top  or  rim  of  the  basket, 


braided  and  twined  warp  border  there  are  two  methods  of  dis- 
posing of  the  ends  of  the  warp  sticks  which  remain  after  the 
last  round  of  twining  is  finished.  They  are  usually  simply 
bound  down  to  the  edpe  of  the  rim  of  the  basket  with  a  willow 
stem  or  a  piece  of  strinp,  as  is  shown  in  pi.  25.  figs.  5. 6,  and  pi.  26, 
fig.  3.  They  may.  however,  be  braided  together  and  the  braid 
btmnd  down  in  a  similar  manner,  or  the  braid  may  be  passed 
down  below  the  lowi'st  rriw  of  twining  bundles  and  then  passed 
two  or  thrtv  timt>s  In  and  out  anionLi  the  warp  sticks  in  order  to 
s«*un>  it.  One  nutable  exception  to  this  careful  securing  of  the 
ends  iif  the  ri'niainins-  warp  sticks  to  the  rim  of  the  basket  is 
found  in  the  double  tV<h  trap  alnive  referred  to.  Here  these  ends 
are  simply  iHnind  stx-uivly  togi'ther  but  are  not  fastened  to  the 
rim  itself  ^pl.  J7,  tig.  li\  At  the  same  jvint  on  the  basket  also 
the  inner  and  outer  parts  of  it  are  not  attaehed  by  having  the 
warp  stii'ks  woven  into  a  eoiimion  tninler  as  was  above  described. 
On  the  ivntrary  eaeh  h.is  a  separate  borvler  of  bundles  of  warp 


Derseii,  nowever,  ii  was  louna  mai  me  laea  was  onginai  wiin  ner 
and  that  she  had  made  only  two  or  three  baskets  of  this  type, 
so  that  so  far  as  the  Pomo  in  general  are  concerned  coiling  upon 
a  two-rod  foundation  does  not  enter  seriously  into  consideration. 

Likewise  coiling  upon  a  rod  and  welt  foundation  is  not  a 
typical  Pomo  process.  This  method  is  practiced  only  by  the 
Pomo  of  the  Northeastern  division  and  is  undoubtedly  due  to  the 
association  of  these  people  with  the  Tuki  to  the  northwest,  where 
this  form  of  coiling  is  the  typical  one.  Owing  to  the  small  num- 
ber of  survivors  of  this  group  opportunity  has  been  afforded  of 
examining  but  a  very  few  of  these  baskets.  Foundations  of  three 
rods  and  one  welt,  and  foundations  of  two  rods  and  four  welts 
have  been  found. 

In  connection  with  coiled  basketry  the  method  of  starting  the 
foundation  should  he  noted.  In  nearly  all  baskets  where  the 
coiling  proceeds  in  concentric  circles,  that  is,  in  all  coiled  bas- 
ketry except  the  elliptical  or  so-called  boat-shaped   form,    the 


new  sewing  fiber  is  made  by  passing  the  end  of  it  under  the  one 
or  three  rods  of  the  coil  and  drawing  the  fiber  inward  toward  the 
inside  of  the  basket  until  the  end  is  just  hidden  from  view  from 
the  outside.  The  sewing  element  already  in  use  is  then  passed 
for  the  last  time  through  the  coils  in  the  refnilar  way.  This  ele- 
ment inolndes  all  the  rods  of  the  coil  which  is  just  being  added 
and  also  one  rod  of  the  coil  next  lower  so  that  as  it  binds  the  new 
and  the  old  coil  togrether  it  holds  the  newly  inserted  element  very 
securely  between  the  two  coils.  The  old  sewinsr  element  is  then 
cut  otf  just  even  with  the  inner  surface  of  the  basket,  the  newly 
inserted  sewing  element  is  taken  up.  and  the  coiling  and  sewing 
progress  as  before.  The  insertions  as  a  result  of  this  process  are 
in  many  eases  scarcely  dis»'ernible  on  the  inner  surface  and  never 
so  on  the  outer  surface  of  a  basket. 

-  So  far  as  the  finishing  of  Porno  ivileil  basketr\-  is  L-omvrncd, 
the  last  eoil  about  the  opening  is  made  in  the  satiie  manner  as  all 
■  Op.  «t«,  pp.  SSfriSS. 


siaer&Dly  rouncied.  Jf'urtUer,  one  side  oi  tlie  basKet  ib  also  Oat- 
tened,  this  being  the  side  designed  to  rest  on  the  back.  By  some 
informants  it  ia  said  that  this  flattening  is  intentional  and  that 
the  baskets  are  woven  thus,  but  by  other  informants  it  is  said 
that  the  flattening  comes  through  use.  Inasmuch,  however,  as  in 
most  new  baskets  this  flattening  appears,  it  seems  probable  that 
the  fonner  explanation  is  the  correct  one. 

Forms  approaching  a  truncated  cone  are  quite  common  among 
the  coiled  baskets,  but  do  not  occur  in  twined  ware.  This  form 
may  vary  from  a  true  truncated  cone  to  forms  with  very  much 
incurved  and  others  with  very  bulging  sides.  In  all  eases  these 
truncated  cones  rest  upon  the  smaller  end  as  a  base,  the  upper, 
larger  end  being  entirely  open.  Examples  of  baskets  of  this 
general  form  are  shown  in  pi.  18,  fig.  2,  and  pi.  19,  figs.  1,  2. 

Hemispherical  baskets  of  several  kinds  are  also  found.  In 
this  form  both  coiling  and  twining  are  used.     Most  notable  among 
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made  m  tbe  same  weaves  as  the  spherical. 

A  special  form  of  basket  is  that  resemblinR  tbe  spheroid&l, 
but  with  a  decided  narrowing  just  above  the  flat  base,  so  that  it 
presents  the  effect  of  a  spheroid  slightly  raised  from  the  support- 
iog  surface.  But  very  few  of  these  baskets  have  been  seen  and 
these  were  all  in  three-rod  coiling.  The  Indians  say  that  this 
form  is  not  an  aboripinal  one,  but  has  been  made  at  the  request 
of  the  whites.  The  same  is  true  of  one  or  two  baskets  seen  which 
had  a  pedestal  or  foot  resembling  that  of  a  goblet  or  cake  stand. 

Elliptical  or  so-called  boat-shaped  ba.skets,  such  as  those  shown 
in  pi.  20,  and  pi.  19,  figs.  4-6,  occur  in  the  two  methods  of  coiling 
and  in  almo.st  every  variation  of  form,  from  globes  with  slightly 
compressed  sid&s  to  very  narrow  and  long  baskets.  In  some  the 
opening,  always  elliptical,  is  almost  as  large  as  the  body  of  the 


One  other  form  of  basket  fouod  among  the  Porno  is  the  seed- 
beater  with  a  handle  (pi.  24,  fig.  1).  This  is  usually  made  in 
wickerwork,  the  only  basket  made  in  this  weave  by  the  Porno. 
Wickerwork  is  of  rare  occurrence  on  the  Pacific  slope  and  has 
not  heretofore  been  reported  from  California,  While  this  is  the 
typical  form  of  Pomo  seed-boater  there  is  another  made  by  the 
Pomo  living  in  the  extreme  northern  part  of  the  territory  of  the 
Northern  division.  As  shown  in  pi.  24,  fig.  4,  this  is  quite  conical, 
made  in  plain  twining  upon  radial  warp  sticks,  and  with  a  handle 
consisting  of  a  number  of  sticks  inserted  in  the  interstices  at 
intervals  from  the  conical  point  to  the  edge  along  one  side  of  the 
basket.  To  these  are  added  the  few  warp  sticks  covered  by  and 
immediately  adjacent  to  them  and  the  whole  biindle  is  bound  with 
grape  vine  or  other  binding  material.  A  notable  feature  of  the 
handle  is  the  manner  of  this  binding,  which  consists  in  all  cases 
of  an  ordinary  wrapping  near  the  base  of  the  handle  and  then  a 
sort  of  spiral  tying,  along  the  rest  of  its  length.     The  binding 


pftttem  in  the  feathers  thetnselTes,  their  use  being  chiefly  8ec> 
ondary  to  the  pattern  worked  out  in  the  fibre.  Often  the  red 
feathers  of  the  redheaded  woodpecker  are  scattered  at  frequent 
intervals  over  the  whit#  part,  or  what  may  he  considered  the 
groundwork  of  the  basket;  they  thus  outline  and  bring  more 
prominently  to  notiee  the  pattern  which  is  worked  out  in  black, 
or  aonu'tinies  red.  fibre  material.  At  other  times  these  or  other 
feathers  are  seatter«l  in  this  manner  over  the  entire  surface  of 
the  basket  ri'^ardless  of  the  pnttern.  However,  where  the  surface 
is  thickly  covered  with  feathers  the  designs  which  are  worked  out 
in  the  feathers  arv  of  tvnrse  the  same  as  the  designs  in  the  fiber 
materials  of  the  baskets,  althous;h  on  account  of  the  nature  of  the 
ft'flthers  it  sivnia  imiHVBiible  to  make  other  than  simple  patterns. 
At  any  rate  the  mori'  difficult  pattern  are  never  found. 

I'oMio  baskets,  as  before'  mcntiom^l.  are  made  of  fiber  ma- 
terials in  tbn>>  iMlors.  white,  black,  and  red.  It  is  almost  in- 
variably the  case  that  the  white  material  is  used  as  a  background 


As  regards  the  siagle  and  three-rod  foundations  of  coiled 
baaketrj-  no  piirtiriilnr  arraiijrenient  of  the  patterns  predominates, 
but  in  twiniup  certain  arrangements  are  more  frequent  on  baskets 
of  a  partieular  weave  than  upon  others.  Upon  plain  and  upon 
lattiee  twined  baskets  the  arran<renient  is  almost  wholly  horizontal. 
T'jMin  diajronaM wined  it  is  largely  diagonal,  with  a  small  per  cent. 
of  cnissing.  A  few  have  patterns  ooverinir  the  entire  surface  of 
the  baskot.  The  horizontal  arrangement  only  is  found  upon 
baskets  of  the  thnn'-strand  twined  weaves. 

In  eonnwtion  with  their  desiims.  particularly  the  horizontal 
ones,  the  Pomo  sivm  to  have  had  the  rather  unusual  eu.stom  of 
puri>iv!i>ly  ie.i\'ing  a  br»'ak  or  opi'ning  in  the  pattern,  and  it  is 
almi\-it.  if  not  unite,  im^Hissihle  to  tind  a  basket  with  its  patterns 
arrangxii  in  hori?oiil:d  hands  in  whieh  they  all  run  continuously 
arvMuui  the  ontire  basket.  Thei>'  is  alnn^t  a!waj-s  in  one  of  the 
bands,  and  usually  in  all  of  them,  a  larg*'r  or  smaller  opening 
smiewhere  aN>ut  it.     In  si'uie  e.ist>s  these  openings  are  ver\-  small 


names  may  be  conveniently  arranged  under  the  two  heads:  names 
of  design  elements,  and  names  of  patterns.  The  former  are  sim- 
ple names  of  well  known  natural  or  artificial  objects,  geometric 
figures,  and  the  like;  while  for  a  combination  of  these  simple 
elemental  figures  to  form  a  complex  pattern  they  give  a  name 
which  is  more  of  a  descriptive  sentence  or  phrase-name  than  a 
simple  word,  since  it  gives  the  principal,  at  least,  of  the  con- 
stituent elements  and  mentions  the  relation  in  which  they  stand 
one  to  another.  Of  course  there  is  a  certain  variability  in  the 
names  given  to  the  same  design  element  by  different  informants, 
and  still  more  is  this  true  of  the  names  given  to  the  complex  pat- 
terns. To  a  large  extent,  however,  what  appears  a  considerable 
variation  in  names  is  found  upon  investigation  to  correspond 
to  the  diflferences  of  dialect,  so  that  within  any  one  dialectic  group 
the  naming  of  elements  and  patterns  is  fairly  uniform  with  all 
informants,  though,  as  would  be  expected,  there  are  variations 
among  individuals  of  the  same  group. 


figures,  butterfly,  kaca'icai,  and  large  spots,  dapo'kka.  One 
Central  informant  gave  these  designs  the  name  tiirtle-veck,  ka- 
win'a-iitca,  at  the  same  time,  however,  stating  that  the  design 
was  unfinished.  Eastern  informants  called  this  design  butter- 
fly, kaca'icai. 
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In  figs.  6,  7.  8  and  9  four  difftrent  arrangements  of  an  or- 
dinary right  triangle  are  shown.  By  Northern  Pomo  informants 
these  figures  were  called  design  pointed,  dafoi  diti'pka.     By  in- 


ID  pi.  19,  fig.  3,  and  pi.  17,  fig.  6.    Patterns  of  this  kind  are  com- 

p(»s«l  of  two  spiral  (K'siirH.i.  ono  proffpessinir  upward  toward  the 
loft  in  tlio  onlinary  marinfr.  the  other  proirressinir  upward  to- 
wnnl  thi>  ri-iht.  thus  caiisitiLT  thi'iii  to  cross  each  other.  All  four 
of  the  desi.kTiis  shown  in  these  tiinires  tiud  still  another  use, 
Uiunoly.  in  whnt  may  Iv  termed  tHlsrins;  or  bordering  the  large 
triani;lt's  of  one  of  thesi'  spiral  patterns.  Sueh  a  bordering, 
employins;  the  dr-sisjiis  shown  in  tii:s.  17  and  19.  is  found  in 
the  iMniples  pattern  of  tii:.  -"'■">.  In  addition  to  these  n.«es.  one 
of  llu'  pairs  of  the  four  is  s^i'.netimes  eiiiployeil  a.«  the  eenter  of 
a  (vmptex  spiral  pattern.  :>iieh  a  eenter  is  shomi  in  tig.  56. 
in  whieh  the  desiinis  of  liirs.  1>  and  iX""  are  found.  In  a  sepa- 
rate paiiern.  suoh  as  is  shoMu  in  r.ir.  '--r:  thi-^r  elrir.euls  ar^  but 
rartly  found,  h  i.s  iyvasi.>;v-,i;y  use-^i  however  .-js  the  one  tilling 
the  ..vr.ir^il  spiiiv-s  N't"i\ii  the  biTve  dia;;or.:;l  rows  of  triantrles. 
as  is  d.-;;e  by  the  -"ic'S::  i::  r^  ^■i.  .\::  !*:,><<■  desicrss  whether 
they  aw  i;-ii\l  as  ;!;e  (■ri;-;sr\  <%:■  -.v.ts  i:-.  s  i.v>:v,p'ex  pattern,  or 
,vs  the  siwudary  e".eiv.er.:s  ;:■.  s-.;,'h  ,i  jv.Tter:!.  sre  ea;le>.l  arrow- 


respectively,  while  Central  informants  always  called  them  arrow- 
head-half, katca'-daiiiQ.  By  one  or  two  Northern  informants 
these  patterns  were  niso  called  dato'i  kata.  design  empty.  What 
is  in  reality  the  same  as  these  patterns  except  that  the  triang- 
ular fitnircs  cover  the  entire  surface  of  the  hasket  instead  of  being 
arranged  in  bands  is  shown  in  pi.  16,  fig.  6.  This  pattern  occurs 
occasionally  and,  if  unaccompanied  by  other  elements,  is  called 
by  the  same  nanifs  as  the  banded  triangular  patterns  above  men- 
tioned. 

One  of  the  most  frequently  occurring  arrangements  of  these 
isoHCcIes  ritrht  triangles  is  that  shown  in  fig.  25.     It  rarely  hap- 
pens that  a  simple  palteni  exactly  like  that 
of  liiis  figure  is  found,  but  the  great  major- 
^.-^•N' -5^^\^^    ity   of  banded  or    circular    patterns    are 
»    foniied  upon  this  as  a  base.     All  sorts  of 
olhi'r    design    elements    are    combined    to 
make  the  complete  eliiborate  paltern.     A  noteworthy  feature  of 
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Northern  Pomo  this  pattern  is  called  dato'i  kata  xoKu  cakaga- 
■  keya  daien,  design  emptij  on-both-sides  quail-phintes  collected. 
A  similar  descriptive,  though  shorter,  name  was  given  by  East- 
ern informants,  who  called  this  pattern  xaca'icai  hna  caga'- 
xe,  butterfly  and  (or  with)  quail-plumes.  By  all  informants  of 
the  Central  dialect  this  pattern  was  simply  called  guaii-plume 
band,  caka'ga-kcya  c(n(.  In  fig.  31  a  rather  unusual  combination 
of  triangles  is  shown.  In  fact  this  has  thus  far  been  found  on 
but  one  basket.  Information  concerning  it  is  lacking  from  the 
Northern  and  Eastern  Pomo,  but  it  was  called  by  Central  in- 
formants katea'-dalau  c(o(  lala  tsTyf/tsiyo  teuwan.  arrowhead-half 
band  iii-thc-middle  zigzag  stripe.  In  this  name  curiously  enough 
no  mention  is  made  of  the  smaller  inner  triangles  themselves,  only 
the  white  zigzag  between  these  small  triangles  being  noted. 


tions,  to  have  been  part  way  between  the  two.  Central  infor- 
manta  gave  the  name  katca'-dalau  pcG'-meo  malada  knden,  arrow- 
head-half, deer-back  near  follow-up.  Eastern  informants  gave 
the  name  bQ-dilo  xaga  ko'nawa  gadil,  potato- forehead  arrowhead 
on-both-sides  passing-along  (plural).  By  some  the  design  was 
called  merely  butterfly,  xaca'ieai. 

Fig.  37  represents  a  pattern  which  covers  the  entire  surface 
of  a  large  burden  basket.     \o  name  was 
J  obtained  for  this  pattern  among  either  the 
rthern  or  Eastern  Pomo  but  Central  in- 
formants gave  katea'-dalau  malada  slema 
"  fcuwan,  arrowhead-half  near  string  stripe. 
The  element  called  string  in  this  case  is  not,  as  in  the  pattern 
represented  in  fig.  32,  the  white  line  adjacent  to  the  largo  trian- 
gle, but  the  black  line  at  a  little  distance. 

Figs.  38  and  39  show  a  pattern  which  is  met  with  occasion- 
ally, not  only  as  in  fig.  37,  which  if  resolved  into  the  smallest 
possible  elements  will  be  seen  to  be  the  same  as  39.  but  also  as 


diU'pka  datsai-banem.    A  Central  informant  called  it  tsiyS'tiyo 
balaQ-ai  dot,  zigzag  half  (plural)  band.    No  interpretation  was 

obtained  for  it  amonK  the  Eastern  Ponio. 

Only  one  instance  has  been  found  of  the  desifoi  shown  in  fig. 
42.  Northern  informants  called  this  datlpka  dili'  datapka,  sharp 
points  iii-lli-c-middle  large-area,  by  whieh  it  is  evidently  intended 
to  note  the  wide  white  stripe  throufrh  the  middle  of  what  would 
otherwise  be  a  completed  fifnire  coiisi.stinfr  of  two  iarpre  super- 
imposed isosceles  trianple-s.  By  Central  informants  this  pattern 
was  called  simply  liirtle-ncck,  kawi'na-fitca.  Hy  one  informant 
also  it  was  spoken  of  as  simply  arrowlirud,  thus  in  both  names  no 
mention  is  made  of  the  white  stripe  in  the  middle.  Eastern  in- 
formants called  it  xaLu  xo'nawa  xajrii  KjkUI  kama,  blank  on-botli- 
sidcs  arrowheads  passing-along  (plural)  murk. 

The  following  twelve  fifrs.,  4:i-54,  exci'pt  ;"):},  have  to  do  with 
trian(;Ies  whose  apexes  are  acute  anodes.  Fiss.  4:1  and  44  show 
a  desi(;n  element  which  occurs  occasionally  and  wbieh  is  called 
by  Northern  informants  arroivhcad-sharp,  katca'-miset.  or  arrow- 


xaga-mlset,  arrowhead-sharp,  and  bama  miset,  mark  sharp. 

The  design  shown  in  fip.  53  is  a  combination  of  the  arrowhead 
with  the  quail  plume  and  the  names  given 
it  mention  both  these  elements.    It  is  called 

7'''^       ^y  Northern  and  Central  informants  quail- 

/        1^    plume  arrowhead,  cakaga-keya  kateak  and 
w   caka'ga-keya   katca    respectively,     and    by 
Eastern  informants  arrowhead  and  (or  with)  quail-plume,  xajra' 
na  cag*ax-xe. 

The  design  of  fig.  54  has  been  found  in  but  one  case.  It  was 
called  by  a  Northern  informant  design- 
sharp,  dato'i-ditip,  by  Central  informants 
arrowhead-sharp,  katca'-mset,  and  by  East- 
ern informants  simply  arrowhead,  xaf»a'. 
This  is  a  verj-  unusual  and  apparently  new 
pattern,  though  the  diagonal  line  of  large  isosceles  right  triantrles 
with  many  ordinary  sharp  pointed  projections  on  the  lower  side 


Abo  by  other  Central  infonnants  the  components  of  these  pat- 
terns wore  separately  named  ka«Tna*fitca.  turtle-neck,  the  triang- 
nlar  portion  of  the  fifnire.  and  msa'kale.  siriped-watcrstiakc,  the 
lino  in  the  middle  of  the  figure,  in  each  case.  Eastern  infonnants 
called  these  figures  xaca'icai  dile  gaiya  kalii'tiidiik.  biilter/ly  in- 
thc-nii(i<ile  gaii/a  stripcd-ivateanakr.  This  design  in  its  diiiganal 
arrangement  is  shown  in  pi.  17,  fig.  2. 
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An  unusual  arrangement  of  triang\ilar  elements  seen  in  lig, 
61  has  been  found  in  one  ease  as  the  eentr.il  porliim  of  a  band  of 
large  triangles,  such  as  those  in  fig.  25.  This  design  ivns  ealled 
by  some  informants  simply  arnm-luiul.  and  by  others  new  or 
vhile  ntan's  dtsiijn. 


the  most  common.    The  desipDR  shown  in  fips.  65  and  66  are  met 

with  quite  frequently,  but  those  of  much  greater  length  (figs. 
67,  68)  are  rarely  found  except  as  worked  into  the  hoop  binding 
of  mortar  and  burden  baskets.  The  design  shown  in  fig.  69  has 
been  found  only  once,  and  that  in  i\g.  70  but  once  as  a  border 
finish  design.  Also  only  a  single  esaniple  of  a  border  finish  design 
auch  as  that  in  fig.  72  has  been  found. 

Certain  of  the  above  mentioned  elements  are  found  not  only 
as  finishing  designs  at  the  borders  of  tbe  openings  of  baskets,  but 
also  in  bands  on  the  body  of  the  basket  itself.  These  are  the 
designs  shown  in  figures  64.  65.  66,  67,  70,  and  72.  By  the  North- 
em  Pomo  these  designs  are  usually  called  dapo'kka.  or  Utrge- 
spots.  The  name  bice'-o,  dfcr-tceth,  is  also  used.  These  elements 
are,  however,  different  from  the  ordinary  deer-tooth  design  (fig. 
74),  Central  infoniiants  usually  spoke  of  these  designs  as  deer- 
back,  pce'-meo,  though  when  verj-  small  that  of  fig,  64  was  also 


dapo'dapoka,  spotted.  Another  name  is  deer-teeth,  biee-o,  and 
one  infoniinnt  also  enlK'd  it  mosquito  dfsigi),  bita'mta  datol.  Cen- 
tral informants  usually  called  it  (u'n(uu.  ants,  if  made  up  of  very 
small  rt'ctanirles,  and  dfcr-back.  pw-meo.  if  made  up  of  larger 
reetaudli's.  Knstern  in  form  ants,  hnwever,  ^ave  more  frequently 
dar-ltitli,  bioo'-yao.  thon^'h  (unhln.  ants  was  also  used.  When 
the  n't'tanjiU's  an'  very  small,  aut  desiirn  is  almost  always  the 
name  applied  to  this  desi-iu  hy  the  people  speakiup:  each  dialect. 
Deer-teeth  implies  a  desiiin  eompix^ed  of  larsrer  rectangidar,  usual- 
ly sijiiare,  tisiires.  Spots  or  lariro  spots  is  mcire  usually  applied 
to  a  desijru  iMtisistini:  of  eomparntively  larire  reetancnilar  figures 
partii'ularly  if  they  aiv  plaeed  at  eousiderahle  dwtanees  from  one 
another,  thouirh  these  nitmes  are  not  so  used  extensively  in  any 

Small  squaivs  or  rivlani:!es  arnunred  in  pnlterns  eonsistiiig  of 
moiv  than  two  ro«s  as  shown  in  liirs,  TTi  and  7t>  are  quite  fre- 
ipiently  mel  with.      In  llie  in^tin  iill  iul'orm;iiil-s  iiiiestioned  named 


called  deer-back  brwut-band,  bice'mao  datsai-banem  or  simply 
deer-back,  bice'-mao.  Central  informants  called  it  deer-back 
band,  pee'-meo  ctot,  or  simply  deer-back,  pce-meo.  The  name 
given  it  by  Eastern  informants  was  potato-forehead  or  potato- 
forehead  big,  bii'-dile  or  bu-dile  tia. 

The  design  seen  in  fig.  80  occurs  very  frequently,  in  fact,  al- 
most as  frequently  as  that  of  fig.  74.  The  lengths  of  these  rec- 
tangles vary,  and  the  particular  rectangles  here  shown  are  only 
typical  of  the  variously  proportioned  ones  which  are  consider- 
ably longer  than  they  are  broad.  They  all  bear  the  same  names. 
This  double  row  of  long  rectangles  arranged  horizontally  is  most 
frequently  called  by  the  Northern  Pomo  bice'mao,  deer-back, 
though  it  is  also  frequently  spoken  of  as  large-spots  dapo'kka. 
The  name  deer-back,  pce'-nieo,  was  uniformly  obtained  from  Cen- 
tral Pomo  informants,  while  bu'-dilt',  potato-forehead,  was  the 
name  usually  obtained  from  Eastern  informants.  To  this  name 
xoteagan,  running-along-ii^pairs,  was  also  added  by  one  inform- 


n 


Fig.  S7  shows  a  pattern  found  in  only  one  iiiatauce.  By 
Northern  informants  it  was  called  daki'tka,  scallfnd-around  by 
Central  informants  pce'-nifo  efo/.  dfcr-back  band,  or  ppo'-meu 
base't  e(o(.  dicr-back  ugly  (or  impfrftii)  baiul.  It.s  Eastern 
dialfct  name  is  bioe'-yao.  detr-Uilh. 

The  reetaninilar  desisrn  represented  in  IiLr.  SS  is  found  oeca- 
sionally  as  a  separate  pattern  worked  in  a  wlonni  liber  material 
on  the  surface  of  the  basket  (pi.  '21.  tis:.  ;>V  or  it  may  be  workei.1 
in  white  material  in  the  center  i*f  a  lari^'r  tiizurt'  made  of  colored 
fibers,  as,  for  instance,  a  tarsre  triansrnlar  tisnire.  In  .-inch  a  case, 
the  portion  of  the  desiini  appearins;  in  this  scbeniaiic  tiinire  in 
black  is,  of  course,  white.     The  names  iriven  to  this  desii:u  are  as 


em  icfomiaDta  differentiated  the  patterns  according  to  the  size 
of  the  rectangles  comprising  them,  callinfr  the  comparatively  large 
rectangles  bu'-dile  dziyo'dzTyo,  potato-forehead  zigzag,  and  the 
small  ones  iu'niun  dziyodziyo,  ants  zigzag. 

One  o£  the  more  commonly  occurring  designs  composed  of  rec- 
tangles is  that  shown  in  fig,  95.  This  design  often  occurs  alone 
as  a  pattern  covering  the  entire  surface  of 
a  basket.  The  diagonal  rows  of  rectangles 
are  placed  with  more  or  less  space  between 
them.  In  such  cases,  the  design  is  almost 
always  called  by  the  Northern  and  Central 
Pomo  deer-back,  bice'-mao  and  pcC'-muo  respectively.  By  the 
Eastern  Pomo  it  is  called  potato- forehead,  bu'-dile.  In  case,  how- 
ever, the  component  rectangles  are  comparatively  .small,  the  name 
given  to  this  design  by  informants  of  all  three  divisions  was  ants, 
biiu'mtii  in  the  Northern,  and  /u't(un  in  both  the  Central  and 
Eastern.     In  addition  to  its  use  alone  as  a  pattern  proper,  it  is 


(or  track)  long  (plural)  by  Central   informanta,   and   Lial-a-pa, 
goose-excrement,  by  Eastern  informants. 

Only  one  example  has  been  found  of  a  design  consisting  of  a 
quadruple  row  of  very  small  rhomboidal  fipures,  siich  as  that  in 
fig.  104.  This  was  called  by  the  Northern  Porno  katcak  datsa'i- 
banem,  arrowhead  broad-band.  By  Central  informants  it  was 
called  kaa'i-kama,  crow-foot  (or  track),  and  pdu'-cna,  acorn-head 
(or  cup).  The  one  name  obtained  for  it  in  the  Eastern  dialect 
was  biee'-mao,  deer-back. 

A  design  consisting  of  long  rhomboidal  figures  but  so  arranged 

that  they  slant  toward  the  left  instead  of  toward  the  right  (fig. 

105)  is  occasionally  found.    This  is  called  by  the  Northern  Porno 

sometimes   ditl'pka    datsaibanem,    pointed 

broad-band,   though   they  are   also  called 

cbl,;  ,,,|,,...\— ;-->^ ,, .  "jj     bice'-mao,    deer- back,    bieP'-yee-nat,    deer- 

"*     breast-t,  and  datce'kkti,  said  to  be  the  name 

of  a  game  in  which  a  long  wooden  or  other 

skewer  is  thrust  through  as  many  as  possible  of  a  string  of  fish 


Thii  dewjm  consisting  of  a  pair  of  parallelograms  placed  so 
that  two  of  their  oblique  angled  corners  touch  {fig.  113)  has  been 
found  on  a  very  few  baskets.  This  was  called  by  Northern  Pomo 
informants  datoi  datipka.  design  sharp-points,  and  biee'-mao 
datoi,  deer-back  design.  By  Central  informants  it  was  called 
kaa'i-kama,  crow-foot,  and  ka'tiyotiyo,  zigzag,  and  by  Eastern 
informants  iisnally  dziyiidziyo  or  xatT 'yoti 'yo.  zigzag.  Another 
Eastern  informant  gave  the  name  xama  ditip,  mark  sharp. 

A  single  example  was  found  of  a  design  like  that  in  fig.  114. 
This  was  claimed  by  some  informants  to  be  a  new  fashioned  or 
\chile  man's  design.  No  Indian  name  was  given  by  any  of  them 
for  it. 

Linear  Ekmciits. 

The  designs  shown  in  the  six  fijnires  115  to  120  are  what  may 
K'  termed  intermediate  forms  between  angular  figures  of  con- 
sjderable  length  and  true  linear  figures.     Patterns  of  this  kind 


is  said  to  be  applied  to  approximately  parallel  lines,  such,  for 

instance,  as  those  which  might  be  made  \>y  the  dragging  of  two 
or  three  objects  through  the  dust,  which  would  residt  in  lines  not 
entirely  straight  and  parallel  but  approximately  so.  Eastern 
informants  also  called  this  figure  suufisli-rib,  tsawa'l-misak,  and 
striped-walersnake,  kalu'tiidiik.  The  one  ease  whore  the  design 
shown  in  fig.  133  occurred  wa.s  on  a  rather  coarsely  woven  basket 
of  three-rod  foundation.  In  sueh  a  basket  it  is  obviously  impos- 
sible to  make  a  diagonal  straight  line,  the  nearest  approach  to 
this  being  a  succession  of  small  rectangles,  each  overlapping  those 
nearest  and  projecting  a  little  farther  to  the  side  than  the  one 
below.  These  small  rectangular  figures  are  called  deer-back  by 
the  Northern  and  Central  Ponio,  and  potato-forehead  by  the 
Eastern  Ponio.  The  names  given  by  some  informants  to  these 
designs  were  simply  deer-back,  biee'-mao  among  the  Northern 
Ponio  and  pce'nieo  among  the  Central  Pomo,  and  potalo-fore- 
head,  bu-dile,  among  the  Eastern  Pomo.     In  addition  to  these 


gave  this  pattern  the  names  kaca'ieai  kalQTtQduk  dziyMiiyG,  but- 
terfly striped-watersnake  zigzag,  and  xaga'  dile  gaiya  kalu'turuk 

dzlyodzlyo,    arrowhead   in-thc-middh    gaiija    stripcdrwatcrsnake 
zigzag. 


jmmmmm 
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Another  fonn  of  horizontal  zigzag,  virtually  the  same  as  that 
in  fig.  139  except  that  it  is  comparatively  very  broad,  is  shown 
in  fig.  142.     Its  nanit'S  are  the  same  as  for  the  zigzag  of  fig.  139. 

The  zigzag  represented  in  fig.  143  differs  from  the  last  only 
in  that  its  angles  are  very  acute.  It  is,  however,  specially  named 
by  most  informants.  The  Northern  Ponio  call  it  tsiyo'tsiyoka 
katea'k  zigzag  arrowheads,  rnina-da(e'kama  katcak.  crossing  arrow- 
head, and  dati'pka,  sharp-points.  Central  informants  called  it 
tslyo'tslyo  katca-mset,  zigzag  arrowheads-sharp,  and  katca'-mset, 


WM  &  new  kind  of  deer-back  design  and  not  the  regular  aboriginal 
pattern  of  that  name.  Another  name  given  was  kase'tka,  sharp- 
points.  One  Central  informant  gave  the  name  pdu'-cna,  acorti' 
head  (or  cup),  to  this  design.  The  desi^  represented  in  fig.  154 
was  called  by  two  Northern  informants  oako'-biya,  grasshopper- 
flboic:  by  a  Central  informant  kapo'kpokO  kakaiiiteom,  spoiled 
kakaiiitcOm.  and  by  one  Eastern  informant  bii'-dile.  potalo-fore- 
head.  All  these  desitrns  are  comparatively  rare,  some  having  so 
far  been  found  but  once. 

Fip.  155  shows  a  design  found  upon  only  one  basket.     Xorth- 

ern  Porno  informants  spoke  of  this  as  dzl- 

yudzlyo    dile    clket.    :i-j:,i;j    in-tlu-.middle 

ripe.     Central  informal!!.*  ealK'd  it  tsiyo'- 

iyo  sibo  katoom.  .-ivc'i:;    thr,.-    t ■..._!.: th.:r: 

and  Slime   Eastern    ii:i\'riiKai;>    ir.;ve    the 

names  kalu'tudiik  na  Isawal-niisak.  ,-Tr^>  J-k  ,!J. '>);.;.v,    .p.J    i  or 

with)  sunn^li-rib.  and  bu'-dile  dziyixiziyO,  ;>-.;■::■--'.■;--."!,.).;  :i.j:.].j. 


and  170  are  Uie  typical  forms,  deer-back,  bicf-mao  and  pe^toeo, 

irsp^irtivi^ly,  while  Eastern  infonuants  nameij  these  same  fisnres 

stvvtiv,!y.     Tb.T'  *ai!:o  Is  tnw  of  The  iies:;,~i  sh->wa  in  ti^;,   172. 
Simiisrlv.  ,>ue  Oemra!  iufvTv.^ar.t  i-al'.ej  zh-r  sharp  icirl'^'i  zi^zae 

the  .ifs:=:-;  sho«v  -;  ::=:    IT'i   :-^^y- :^i^ '^- :)    w.  -:ik^  -?^ya.      The 


of  small  nvtaiiirlt's,  and  tsako'tsakoka,  ri;?-"!'-  By  the  Central 
Ponii*  it  is  called  tsiyo'tsiyo.  ;i';jj(iy,-  and  by  the  Eastern  Pomo 
bu'-dite  dziyo'ihiyfi.  imtnto-forilifad  :iii:a;j.  This  unusual  pat- 
tern was  found  upon  luit  one  biisket. 

Another  peculiar  pattern  found  upon  a  siiiirle  basket  is  that 
shoivn  in  tiit.  Iv"*^.  This  was  eal!ei.1  by  informants  of  all  thrf« 
of  the  IVnio  divisions  zis^zas:.  but  by  Northern  and  Eastern  infor- 
mants it  was  als(>  calleil  bioe'-niao,  lii'-r-bjc'-;.  and  by  Central  in- 
formants kaa  i-kania.  cnm--'\-ot  i  or  tnck  >. 

O^vasionally  a  i'n>ssini:  zii.'za?  is  found.  S;:.-h  a  desiirn  is 
shown  in  lii:,  1>;'.  Pesiinis  of  this  kinvi  wore  oail-.O,  ry  N^Tthem 
infonr.ai-.ts  tslyotsiyeka  kaiia  dayetks-.v.a.  --!■;,:.•  :  j,-  m----; 
ifH':..-y.'    ;  by  Central  ini'onr.ar.ts  ka  r:yv':\\\>  ur.j.L:"!,  -i.-.-j.,-  .;.■-•.■-*.*- 


Designs  composed  of  diamond  shaped  figures  with  their  long 
axes  horizontal,  such,  for  instance,  as  those  in  figs.  195.  196  and 

197  lire  quite  frequently  met  with,  the  last. 

however,  being  the  lea.st  uncommon  of  the 
OOOOOO      three.     The  deaifni  shown  in    fig.    195    is 

called  by  the  N'orthern  Ponio  turtle-back, 

kjiwi'na-tcidik.  and  by  the  Central  and 
Eastern  Porno  kawi'na-utcH  and  sana'dihwa-kol,  respectively, 
both  terms  signifying  turtle-neck.  One  Ea.stern  informant  added 
lik,  signifying  band,  to  the  name  turtle-neck.  Central  informants 
also  called  this  design  acorn-head  (or  cup),  pdil'-cna,  though  this 
name  is  more  frequently  applied  to  the  designs  seen  in  figs.  196 
and  197,  One  Northern  informant  called  this  design  dati'pka 
datoi.  sharp-points  design,  and  one  Central  informant,  who  evi- 
dently considered  this  a  modern  design,  gave  the  name  wada'ha 
tcl.  Wada'ha  was  defined  by  this  informant  as  the  name  given 
to  the  Spanish  game  of  cards  and  the  design  was  said  by  her  to 


In  figs.  199  and  200  are  shown  diamond  shaped  designs  which 
are  of  very  rare  occurrence.  Both  were  called  new  or  white 
man's  desipns  by  certain  informants  of  al!  three  dialects,  but  by 
other  informants  Indian  names  were  given,  thou^'h  all  seemed 
to  consider  them  not  abori^nal  desitms.  Northern  dialect  in- 
formants called  the  design  of  fig.  199  dapo'kka,  large  spots, 
dati'pka,  sharp  points,  and  datol  sisl'sisi,  desi'jii  small-figures.  In- 
formants of  the  Central  division  pave  the  names  katca'-mtip, 
arroivhead-slend-cr,  katea  6'pit-ai,  arrowhead  sharp  pointed  (plur- 
al) katea  kapokpoko,  arrowhead  spotted.  In  cases  where  these 
figures  occur  singly  or  in  what  has  been  termed  individual  ar- 
rangement, they  were  called  kapo'kpoko  tatu  spottfd  single  (or 
one).  Eastern  informants  also  connected  this  design  with  the 
arrowhead,  calling  it  xaga'-miset,  arrowhcad-sliarp.  Northern 
iDforniants  called  the  design  shown  in  fig.  200  datOi  tcado'lai, 


dU$  TfniiUheinpkp,  potato-forrkead  crossing,  was  given  as  one 

naim'  fi>r  this  ili-siini.  One  Kastfrn  iufoniiant  trave  as  the  oame 
..f  tlu-  .iosiy"  of  tisr,  e<>7  kana  -iihwa-k«M  dile  dutap  triwal.  turtle- 
Hf,l  iH-li:<'tiii,itr-  Kt.j'i -iH.irl  r!iHMii.)-,jJ,iH,j.  All  the  designs 
o»ll<\)  liirtloii.vli  I'v  Kssiorii  and  Oi'iUra!  Po:uo  iiiforniaats  are 
«!iu;itl>  .■all.\l  iiirili-i's.'k  )■>-  Thv^s^'  of  iho  Northern  dialeot.  One 
intVniisnl.  ti.^«<'\.-r,  i,-ti\<- jho  i;s;-.:o  ksw:  r;i-kii'.  i-.inle-neek.  to  the 
di^'.irn  shoMii  ;!i  :•;  ",>';'      S'.;:r.".sr",y.  sn  K.ASteni  inforniaut  called 

V!;.-  ;>\!s-,;i;-,:'.,sr  lii-s:^;-.  "::h  -.v.r.Ts  ,*h.>wr.  :::  :^j;.  'JIO  has  been 

,  •     ■  ..r^v-       ■   -r".--  .  r.      ks-n-^r.a-kan-.a.       and 

ssr.-i  .1  V."s  S--.-S      1:  ws^  o's:::-,ed  bv  most 

>     '       S.";-    "■:;-.■.-.■;.:■.:>   ,;'■;-    -hat   there 
:■■■      ■>.   ■■  •   ,■,,->■;■.■.    .■-i..^-,-,   :v.r:".-,-:.>:.   while    one 

'^•■" -'■■"■"         ^"■'  ••■•^,  T  :\\-  ^  ■-:.:'■  .-:  .^:-*;4:::,  :-;:ij;;j;iin!r  of  a 

■•,■-•-,    .•■     .-v.  ,-  ■•.■■,..*-    ■,;■■,-,■   "  --■    ;■■..-  ,-  7.\-;-  y-->'rlr-^  points 


rowkead-kalf  qwtil-plvmes  followtng-on-the-outside,  katca'-dalaS 
eaka'ga-keya,  arrowhead-half  quail-plvmes  or  caka'ga-keya  katca. 

quail-plum-ps  arrou-hcad.  In  casfs  where  the  triangle  is  ver>- 
sharp-pointed,  the  name  priven  was  katca'-niset  tol  caka'tra-kfya. 
arrotrhrad-xhnrp  on  qmiH-pinmrs.  The  following  names  were 
obtiiinetl  fur  this  design  from  Eastern  informants:  saga'  xo'nawa 
eaka'ga-Xi'  gadil.  arroivheati  on-hot li-sidcs  quail-plumes  passing 
alon-ff.  xaga'  dlio  gaiya  eagaVa-xe  xaiiia,  arrowhead  in-thc-tniddk 
gaii/a  quail-j>hinir  mark,  nnd  sasra'na  caga'ga-xe,  arrowhead  and 
(or  with)  qiiail-pl limes.  A  band  or  circle  of  these  arrowheads 
with  ()iiail  plnmcs  such  as  is  shown  in  fig.  30,  is  occasionally  found. 
particnlarly  on  large  woven  baskets.  The  name  given  to  such  a 
banded  pattern  is  u.snally  the  sanjc  as  the  name  of  the  single 
triangle  with  (|iiail  plunie-"!,  except  that  sometimes  by  the  Eastern 
Porno  the  name  butterfly  instead  of  arrowhead  is  given  to  the 
large  triangles. 

Diagonal  rows  of  large  triangles  with  quail  plumes  upon  the 
upper  side  of  the  row,  as  shown  in  tig.  218,  are  oeeasionally  found. 


figs.  18  and  20.  Between  tbese  may  appear  almost  any  of  the 
various  forms  of  zigzag  shown  in  figures  169  to  175,  and  178 

to  180.  Any  such  combination  of  these  elements  is  usually  called 
by  the  Northern  Porno  dato'i  kata  dile  tsiyo'tslyo  eiden,  design 
empty  in^the-middlc  zigzag  lead.  Some  Northern  informants 
gave  the  same  name  but  omitted  the  last  term.  One  informant 
gave  the  name  tsiyotslyo  data'pka,  zigzag  large-area  upon  one 
occasion,  and  others  gave  datoi  kata  dile  cako'-biya  datol.  design 
empty  in -t he-middle  grasshopper-elbow  design,  and  datol  kata 
dile  kaa'i-kama  daien,  d-esign  empty  in-the-middle  crow-foot  (or 
track)  collected,  in  cases  where  the  particular  kind  of  zigzajr  used 
to  fill  the  middle  of  the  pattern  resembled  the  elemental  desijms 
called  grasshopper-elbow  or  crow-foot  {or  track)  respectively. 
Central  Porno  informants  gave  these  patterns  the  names  katoa 
lala  ka'Hyodyo  tciiwan,  arrowheads  in-the-ntlddle  zigzag  stripe, 
kaHyotiyo  mtca'koiai  IcLan.  zigzag  mtcakolai  in-the-cctiter.  ka'- 
(iyodyo  katca,  zigzag  arrowhead,  and  kadyoHyo  leLan.  zigzag 
in-tbe-centcr.     Eastern  Pomo  informants  gave  xaga'  dile  gaiya 


xne  rows  oi  lai^  inaDgies  may  oe  nuea  eiiner  oy  a  smgie  or  oy 
a  double  row  of  rectangles,  usually  worked  out  in  the  colored 

fiber  materinl  as  shown  in  jil.  IS,  fipi.  5,  6,  though  sometimes  in 
white  as  in  pi.  19.  lisr.  1.  Those  patterns  occur  qnite  frequently 
and  are  usually  found  im  coiled  baskets,  beinjr  the  only  combi- 
nation of  diafToniil  n)ws  of  larf,'e  triantrles  and  other  figures  which 
are  met  with  at  all  froi|Uciitly  upon  coiled  ware. 

It  oeeasionally  bapjieiis  that  there  nre  more  than  two  rows  of 
small  reetnui-'ulii!'  fij^Mircs  oeeupyinsr  the  central  space  between 
the  double  nnv  of  diairoiKilly  arriuiired  triaiiLilcs.  There  are  in- 
stances where  two  or  more  rows  of  such  a  desijni  element  occupy 
the  efulcr  of  a  double  row  of  Iriaujiles  wliieh  itself  occupies  the 
center  of  n  double  row  of  still  larirer  triangles.  Such  a  pattern 
is  found  ill  pi.  17.  lii:.  li.  where  erossiuir  lines  of  this  elaborate 
pattern  arc  sbi>wn.  .Vinoui;  ibc  Noriheru  I'omo  such  a  pattern 
is  called  in  full  dat.Vi  kat:i  ilile  kaleak  dilc  kale  dapi'dapi  diaenga 
datiM  niiiiii-dafekama.  •l-si.ni  niifl'i  iii-th,--iiii,l<nf  tirrou-hcads  in- 
tbt-muiiilt    uhif<-  soKill  ti.pins  /.;.(.  <J-.-(,-.--,-/o!f.(/(cr-i«-o-roir  de- 


heads  in-the-middle  spotted  stripe,  kapo'kpoko  katca  lala  tcQwan, 
spotted  arrou-heads  in-thc-middic  stripe,  katca  kapo'kpoko,  arroiv- 
heads  spotted,  and  kapo'kpoko  lOLan,  spotted  in-tli-e-center.  Id 
cases  where  these  rlioiiiboidal  figures  are  so  arranged  that  they 
very  iimch  rcseiiihle  a  zigzag,  as  in  pi.  22.  fig.  3,  they  are  some- 
times called  by  the  Central  Toiiio  kji'(iy6(iyo  iala  tcuwan,  zigzag 
bi-thi-middle,  or  ka'/iyo/iyo  l*'Lan.  zigzag  in-tlie-cciiter,  or  the 
name  may  be  shortened  to  simply  tslyo'tsiyo  kama,  zigzag  mark. 
One  Eastern  Pomo  informant  gave  the  name  kapo'kpoko  lala 
slenia  tcuwan,  spotted  in-thc-tniddlc  string  stripe,  as  the  name  of 
the  pattern  of  pi.  22,  fig.  3,  thus  in  this  name  taking  into  account 
the  presence  of  the  narrow  white  line  called  string,  while  omit- 
tin<:  to  mention  the  large  triangles.  Ea.stern  Pomo  informants 
seem  to  have  in  most  cases  considered  these  diagonal  lines  of 
rhouiboidal  fijiures  as  zigzags  and  they  usually  gave  these  pat- 
terns such  nanies  as  xaga'  dile  gaiya  xa'ti 'yoti 'yo  giwal,  a}-roic- 
hcads    in-llie-middle    gaiya    zigzag    running-along,    xaga'    kama 


tral  dialect  informants  all  gave  thia  pattern  the  name  kaa'i-kama, 

crow  foot  (or  track),  stating  tliat  while  they,  in  this  particular 
ease  named  the  white  zijizags.  because  they  were  the  most  con- 
spicuous, the  name  applied  equally  also  to  the  small  colored  zig- 
zaps  separatinp  them.  Eastern  informants  gave  the  names  xnga' 
dile  gaiya  dziyo'dziyo  gadil,  arrou-heads  -in-the-middle  gahja  zig- 
zags passing-aloiig,  xaga'  dile  co  bax  pradil,  arrowheads  -in-lhe- 
middle  east  this  passiitg-almig,  xapa  dile'  gaiya  Lal-a-pa  kama, 
arrowhfads  in-the-middle  gaiya  goose-exerement  mark,  and  dzi- 
yo'dziyo  xotcagan  xo'nawa  xaga,  zigzags  running-along-in-pairs 
on-bolli -sides  arrowheads. 

Crossi>ig  Patlcnis. 
Lines  of  pattern  so  arrangred  that  they  cross  each  other  are 
found  now  and  then  upon  Pomo  baskets.     Two  such  patterns, 
shown  in  pi.  13,  fig.  3.  ami  pi.  17,  fig.  I>.  have  already  been  dis- 
cussed.   These  are  very  elaborate,  particularly  the  second,  which 


HORIZONTAI,  OR  BANDED  PATTERNS. 

Elaborate  patttTiis  arransed  horizoatally  or  in  bands  about 
the  surface  of  a  basket,  as  was  mentioned  in  the  general  discussion 
of  desifrn  arrangement,  are  met  with  very  frequently,  especially 
upon  baskets  of  the  several  twined  weaves.  They  are,  however, 
found  less  frequently  upon  ceiled  baskets.  Among  the  twined 
baskets  also  these  horizontal  or  banded  patterns  are  much  more 
frequentlj'  found  upon  the  large  globose  storage  and  cooking 
baskets  and  upon  the  plate-form  baskets  used  for  sifting  and  as 
general  utensils,  than  they  are  upon  burden  baskets  where  tbe 
diagonal  arrangement  prevails.  Occasionally,  of  course,  a  bur- 
den basket  with  a  horizontally  arranged  pattern  is  found,  as,  for 
instance,  pi.  22,  fig.  6,  which  shows  zifrzag  and  rectangular  ele- 
ments of  different  kinds,  each  element  being  itself  repeated  again 
and  again  in  the  horizontal  band  about  the  ba.sket.  and  none  of 
them  being  combined  with  any  other  element  into  a  complex 
pattern.     There  are  many  of  these  horizontal  patterns  which, 


between  the  double  row  of  isosceles  right  triangles  such  aa  is 
shown  near  the  center  of  the  basket  in  pi.  23,  fig.  2,  are  very 
common.  The  name  of  such  a  design  is  in  most  eases  the  same 
as  that  which  is  given  above  but  some  informants  give  grass- 
liopper-elbow  as  the  name  for  this  sharp  angled  zigzag,  as  also 
for  such  patterns  as  are  shown  iu  fig.  147. 

PATTEHNS  CUVERiNU  THE  ENTIRE  HURFACE. 

In  a  large  measure,  elaborate  patterns  are  confined  to  spiral 
and  horizontal  or  banded  arraDgements,  but  there  are  certain 
cases  in  which  the  entire  surface  of  a  basket  may  be  covered  with 
a  pattern  which  may  be  considered  neither  truly  spiral  nor 
banded  in  its  arrangement  but  which  at  the  same  time,  if  looked 
at  from  another  point  of  view,  is  not  only  both  spiral  and  banded 
but  crossing  as  well.  Hueh,  for  instaoee,  are  the  patterms  shown 
in  figs.  35  and  36,  and  also  in  pi,  22,  fig.  4,  and  pi.  16,  fig.  6. 


b«tw«^ii  tbe  double  row  of  isosceles  rigbt  triangles  such  as  is 
slunvn  iioiir  llio  iviHor  cf  thf  biisket  in  pi.  23.  lit:.  2.  are  verj- 
ivnumm.  The  tuuiit'  of  siuh  a  iit¥ij:n  is  iu  most  oas«?s  the  same 
(IS  that  whii'li  \s  i;ivi'n  .iK'Vt'  but  svuno  iuformauts  cive  gr<i^- 
k,'pt\--i^!^.-u-  AS  thf  niiir.o  tVr  this  sliiirp  :ii'.i:'.!-ii  ziirzai:.  as  ako 
(or  sui-h  p;iltiTns  .-is  are  sho"ii  ;ii  uc.  UT, 


(ooav-ext  rvrnvnt 
]trtu«hoti  I'pr-  el  twrt 


La1-ft-pa 

raka'hiya 

kamri'lluli -Cii 
klini 

is^uv^i  1  Tiifak 

t43KftI-n;i 

ks;ii  Misk  ,-s 
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Artificial 

Northern 

Central 

Eastern 

arrowhead 

katcAlL 

kat^a' 

kaga' 

arrowhead-half 

katca'-dalati 

kaga'-daLau 

arrowhead-Rharp 

katca-mset 

kaga'-miset 

arrowhead-slender 

katca'-mtil 

inward-arrowhead 

tca'l-katca 

outward-arrowhead 

kol-katca 

arrowhead-sharp  pointed 

katca'-mtip 

arrow-split  open 

zaga'-miLau 

arrowhead-pro  j  ecting 

xaga'-diset 

string 

sle'ma 

game  (played  with  Ash 

datce'kka 

vertebrae) 

stretcher 

kaitsa'kai 

xaitsa'k 

xaltsa'kai 

tattoo 

ha'ske 

star 

kaa'mul 

uyaho' 

Geometric 

zigzag  (by  which  is  meant 

tsiyo'tsiyo 

tsiy6'tmy6 

tsiyS'tmyS 

almost  any  crooked  line 

katiy6'tiy6 

ka't  y6«y6 

xatiyo'tiyS 

or  object) 

tsiyo'tsiyoka 

tsiyo'tsiyoka 

dziyo'dziyoka 

dziyodzTyo 

dziyodziyS' 

tRakolKakoka 

tsTkg'ga  ( t) 

wavy 

diko'tka 

large  spots,  spots 

dapo'kka 

spotted 

dapo'dapoka 

dapo'kpoko 

dapo'kpoko 

kapo'kpdko 

dapo'dapo 

dita'ska 

spot  or  dot 

difa's 

dita's 

small  figures 

daprdapika 

sisi'sisi 

dapi'dapi 

little-pieces 

biyo'biyo 
biyo'biyoka 

Miscellaneous 

initial  design 

caiyo'i 

caiyo'i 

caiyo'i 

finishing  design 

baiya'kau 

baiya'kau 

hi'baiyax 

empty 

kata' 

east-this-mark 

co'-bax-kama 

east-place-from-mark 

co-ma-ke'kama 

daylight  ( f ) 

kaa' 

door 

da'u,  hamaka'na 

I  ham,  ha'mda 

hwa 

available  about  the  basketry  of  the  peoples  occupying  the  terri- 
tory siirroundinfT  that  of  the  Pomo. 

Not  all  these  names  are  used  by  the  people  of  all  three  Pomo 
divisions.  There  are  ten  pairs  of  names  whieh  may  be  consid- 
ered as  equivalents,  as  follows:  deer-back  and  potato-forehead; 
turtie-neck  and  turtle-baek;  trmise -excrement  and  finishinii  de- 
sijni :  iirasshoppei'-elbow  and  deer-elbow ;  ztij/air  ;ind  w:ivy ;  lar^e- 
spols,  spots,  and  spot  or  dot :  siuall-fiinires  and  little-pieees ;  empty 
and  arrowhead;  east-tbis-iiiark  and  enst-plaoe-from-mark.  The 
preseiiee  of  thesi'  t^niivalent  mimes  aeeounts  in  part  for  what 
appeai-s  supertieially  as  a  radical  ditlVrence  in  desiinis  in  passing 
from  one  of  the  I'onio  divisions  to  another.  Of  fully  equal  im- 
portanee  also  are  the  dilfereuces  in  the  qualifyiui:  terms  used  in 
the  dirt'ereiit  divisions  and  particularly  the  variations  in  the  uses 
of  these  qnalifyinL:  tcnus  by  ditlVreut  iiifnniiaiits.  In  addition 
to  these  names  which  aiv  equivalent  in  their  application,  there 
ATX.'  in  each  of  these  divisions  a  luniilvr  whieh  are  not  used  in 
either  of  the  other  divisions  and  whieh  have  no  equivalents,  so 


really  does  look  like  the  plume  of  the  valley  quail.  It  is  also  true 
that  the  Indians  do  not  attach  any  religions  significance  to  these 
fiEnires.  They  are  mainly  decorative  and  seem  in  all  cases  to 
have  been  named  from  some  real  or  fancied  likeness  to  objects 
bearing  the  same  names, 

(JUALIFYING  TERMy. 

The  fi^'ures  and  plalcs  and  their  di'siTijitiims  shmv  that,  ivhile 
the  Porno  have  only  a  eoniparafively  small  number  of  elemental 
design  names,  the  variation  in  form  and  proportions  of  the  de- 
sign elements  to  which  these  naiiics  are  applied  is  very  great. 
The  lack  of  names  of  elements  is.  in  a  great  measure,  compen- 
sated by  the  use  of  qualifying  terms,  which  a.'jsists  in  dilfereu- 
tiating  designs  which  are  similar,  yet  quite  distinct  one  from 
another.  These  qualifying  terms,  whieh  arc  applied  chiefly  to 
elemental  figures,  though  some  of  them  are  applied  al.so  to  pat- 
terns, may  be  divided  into  seven  general  elasses.  Theiv  are  seven- 
teen terms  relating  to  form,  five  to  direction,  three  to  position. 


i\ 
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three  to  size,  four  to  color,  five  to  number,  and  four  to  quality. 
There  are  also  four  terms  of  miscellaneous  significance.  The 
following  table  shows  these  terms  and  the  particular  dialectic 
divisions  in  which  each  is  used. 


QUALIFYING  TERMS  USED  WITH  ELEMENTAL  NAMES. 


Form 

Northern 

Central 

Eastern 

nharp 

diti'p,  mise't 

mset 

diti'p,  mise't 

slender 

mtil 

barbed 

dase't 

dase't 

fiharp  pointed,  sharp  point 

datrp 

o'pitai,,mtip 

dati'p 

sharp  points. 

dati'pka 
kase'tka 

projecting 

dise't 

pointed 

dlti'pka 

wide  mark 

duta'p 

drawn  out 

kala'tkau 

kala'tkau 

large  area 

data'pan 
data'pka 

data'p 

split  open 

mILa'u 

forked 

bana' 

compressed 

datsu'ttcika 

long 

kasu'Uak 
kS'lai 

bagii 

short 

ptco'yai 

circular,  circle 

tcada'mul 

tcado'tcado 

globular 

tcado'lai 

Direction 

inward 

teal 

outward 

kol 

upward 

u'yul 

kalyula'l 

downward 

yo'wil 

from  ( f ) 

ke(f) 

Position 

above 

nau 

lower 

yo 

pushed-over 

dika'tka 

Size 

big 

tia 

small 

bitcu'tcai 

kut,  ku'dja, 

TUt 

swelled  or  bulged 

katsu'ttci. 

Some  of  these  terms  are  applicable  to  any  and  all  desi^ 

t'li'iiit'iitti.  whilf  o.tlit'rs  ar»'  us^d  only  in  connection  with  one  or 
two.  For  instamv.  inward,  imtwanl.  above,  lower,  slender,  and 
sharp  ar\'  nstni  unly  wiih  arrowluvul.  Further,  many  of  these 
tonus  ar,-  ii.-iod  by  the  p<vple  of  fill  thr,v  of  the  Ponio  di\-isions 
investis-iiI-M.  while  others  are  n^slrieti'd  to  perhaj^-i  a  .<ini:!e  divi- 
sion.  For  instanee.  the  terms  iinv;trii.  oiitw^ird.  alv^ve.  and  lower 
wheii  usihI  as  -nialitiers  of  nanus  of  elo:;;e!it.<,  are  employevl  only 
by  ibe  Ci^ninil  IVnio. 

Thent'  qii.tl-.fyiiii:  Terr.;*  show  a  predi>:r.::;:iiu'e  of  terms  relat- 
i'.is:  TO  form,  tbiTt'  K-ir.i;  s,vo'.-.!,v::  of  The:u,     This  Ls  to  be  ex- 


rnnniDg  along  in  paira 
going  BToand 

going  around  and  meetini 


collect,  colJecteii 


iuIerlockJDg 

together 

tied  together 

placed  close  together 

scattered  along  in  a 


separated 
far-apart  (  ?) 


c/e'lfele 


forms  of  three-atrand  twinin^r.  and  two  forms  of  three-atrand 
bniiiliiiir.  'While  imist  other  Onlifornia  peoples  iise  one  tj-pe  of 
tei"hiiiiiui>  aliiKwt  oxi'liisively,  the  Poiuo  al'^ne  to  a  slight  extent 
iiiaki'  iisi'  of  wickorwork  and  employ  very  extensively  both  twin- 
intr  luul  eoiiiiii:. 

The  forms  :ilso  of  I'oiiio  baskets  sboiv  ..-mit  ranu-e.  They 
vary  in  sliape  fmai  the  very  Hat  pl:ite-foriii  to  almost  perfect 
spbeii's  an,!  lo  .■oiios  of  various  pr>--ponioi'.s.  In  addition  to  these 
a  sp^v'ial  e!lipii.-ai  or  K^al-sbaped  basket.  ;i  fonn  rarely  met  with 
elsi'wb.fiv.  is  qiiiio  f!v.inein!y  miuio  by  tht>;n. 

The  varii'ly  of  pattern  arranijt'n-.enis  fonnd  amout:  the  Porno 
is  very  strikin;^.  The  prt\i,'>:!iinatin:;  arramrement.  Oi^pet'ially 
iijvH  twinitl  baskets,  is  h.T\-'r.Tal  or  b;!:'.di\i,  A  considerable 
propon:.':-  vM'  ib.'  !\;sk.'is  have  tht-ir  pai:er;is  plaeed  diasvinally. 
Oo;v,!vvM;;M;y  tVw  bav,-  ]\K:i-r:'.s  amsncixi  s^i  they  cross  one 
at;o:V,.T,  or  so  ;;s  %-  ,\>v,t  ;!;<•  ir.Tirr'  •i',:rf:i;-;'  of  the  basket  iu  the 
n;;^;;-,'r  sI:o»n  r.\  y'.    \t\  :\c    v      A  vfr\-  f-w  eoi:ed  baskets  have 


o  a  laive  e 


bati'lm&bwak,  t(E). 
batS',  basketrj'  seed-beafer  (E). 
batsi'yn.  yellowhammer  (N). 
bntfi',  liiiHkptrj'  sepii-beatcr  N,  C). 
ba».  this(E). 
bice',  dcpr  <N,  E). 
bior-'-mnii.  licer-bnck  (N,  E). 
bii'O'-H.  lippr-twth  (N). 
bipf'-t«,  ilppr-slniKl-in  (E). 
biof'-VBO,  doer-twth  (E). 
bicf-jw-nat,  ilwr-brmst- T  (N). 
buijr.  biinlfn  l):isk,.l    [.-losHv  nov< 
biir.Vii.  r.-.iwin}:e,l  hliu-kbird  (N). 
biiiycm,  lirfti'kon.  n  bUii'k  bnsket  ni 


lorsp.'  bnsket  (Fl. 
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daki'tka,  scattered  around  (N). 

dako',  willow  hoop  (C). 

dakd'y  willow  hoop  (N,  E). 

dala'y  plate-form  basket  (N,  E). 

dala'kan,  plate-form  basket  [small]  (N). 

dala'u,  half  (C). 

daLa'u^  half  (E). 

dana',  rub  (f)  (N). 

dapi'dapiy  small-figures  (N). 

dapi'dapikay  small-figures  (N). 

dapd'dapd,  spotted  (N). 

dapd'dapdka,  spotted  (N). 

dapolduiy  large  spots,  particularly  if  they  are  at  considerable  distances 

from  one  another  (N). 
dapo'kpoka,  spotted  (N). 
dapdl^poko,  spotted  (N,G). 
dasg'setenka,  scattered  along  in  a  line  (N). 
dase't,  barbed;  sharp  points  [two  or  more  points]  (N,  E). 
dase'tka,  crossing  (N). 
dasi'dasiy  scattered  or  scattered  around  (N). 
dam'dasika,  scattered  [either  promiscuously  or  in  a  row]  (N). 
dam'dasi-mul,  scattered  around  in  a  circle  (N). 
data'p,  large  area;  wide  mark  (E). 
data'pan,  large  area  (N). 
datapka,  large  area  [of  any  shape]  (N). 
datce'datcenka,  f  (N). 
datcelLka,  the  name  of  a  game  in  which  a  wooden  or  other  skewer  is  thrust 

through  as  many  as  possible  of  a  string  of  fish  Tertebrae  as  the 

string  is  passing  through  the  air. 
datekama,  lie-on. 
date'n,  passing  along  (plural), 
datl'p,  sharp  point;  sharp-pointed  (N,  E). 
datf'pka,  sharp  points  (N). 
dato%  design  (N) ; 

mark  of  any  kind  (N). 
datsa'i,  broad  (N). 
datsa'i-banemy  broad-band.    LiteraUy  broad  placed  or  put  on.     It  is  used 

in  reference  to  certain  basket  designs  and  is  equivalent  to  broad 

band  (N). 
datsu'tka,  f  (N). 
datsu'ttcika,  compressed.     Strictly  the  compressing  or  squeezing  of  any 

soft  material  (N). 
daUy  space  or  opening  in  a  pattern,  literally  door, 
dem,  cylindrical  basket  [small]  (N). 
dika'tka,  pushed  over  (N). 
diko'tka,  wavy  (N). 
dile',  forehead;  in-the-middle  (N,  E). 
disa'i,  redbud,  a  red  basket  material  (E). 
disai-to'ts,  redbud,  a  white  basket  material  (E). 


hkiaO'dd,  latti«e  twining  (C). 

k*i-id*ba,  ihn^rml  fonBdation  <C>. 

hH'i'tHtii.  Miiclonvl  finin.iation  (n. 

hn  k,\  .-.•iiu-sl  fish  trap  ,i'\ 

ha'l  tiWBam.  IvriiiT-HOiiii'  jor  brai.ii.  lileralk  tc-warJ  (or  al)  the  mouth 

hum.  *(«>■!-  or  .'jH'niiif  in  s  ]>s:lern,  Ul.'rallv  fad:   alsi  near  the  mouth 

ham.ls.  »n.v.'  or  oiHTirg  iv,  m  jvslltfra.  lilerallv  *nd  of  it  >C*. 


kl,  crab  (M). 

kibii'b,  calling  (E). 

ki'cki.  twining  (E). 

kidi,  back,  apinal  columa  (E). 

ki'-fana,  crab  clan'  [or  liacij]  (N). 

koho'i,  moiintaia  quail  (N,C). 

ko'i,  neck  (E) 

kcil,  Dial  I  I  nly  in  connection  with  such  triangular  elements  as 
th  Bh  n  D  (iga.  IS  and  19,  and  said  to  signlfj  that  in  making 
su  li  a  fi^Q  e  the  work  progresses  eonatantl)'  outnard,  i.e.,  awat 
f  tn  tb  m  Hie  of  the  pattern,  by  rirtue  of  the  fact  that  eacl 
r  n  of  tw  n  ng  IB  a  tittle  longer  than  the  one  next  belon'.  Cf. 
t     l(t) 

ko'lai,  long  [plural]  (C). 

kdltlaiya'uhmnk,  meet  (E). 

k6'I-katca,  outward-arron-bead  (C). 

ko"nawa,  on-bofh-Bides  (E), 

kfin-fll.  on-the-outside  (C). 

koB-at.lakade'n,  following  on  the  outsiile  (C). 

koH-ahlflknaf'tan.  following  on  the  outside   [plural]    (C). 

kf.,  neck(N). 

kiV-Ija,  small  (E). 

kiihum',  seiige,  a  white  basket  material  (N,  C,  E). 
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kut,  small  (E). 

ku'ta,  small  (£). 

Laly  goose  (£). 

la'la,  middle,  in-the-middle,  among  (G). 

La'l-a-pa,  goose  excrement  (£). 

leljan,  center  [geometric];  in-the-center  (C). 

lin:>itsits,  bracken,  a  black  basket  material  (E). 

lik,  band  (E). 

maa',  acorn  (N). 

maa-ka'tola,  acorn-head  [or  cup]   (N). 

ma'-ce,  wiUow  root,  a  white  basket  material  (G). 

mala'da,  near  (G). 

mao',  back  (N). 

mao'do-kit,  bracken,  a  black  basket  material  (G). 

masa'kalak,  striped-watersnake  (N). 

masa'n,  whiteman  (N,  G,  E). 

ma'-yem,  willow  root,  a  white  basket  material  (N). 

meo',  back  (G). 

midje',  mortar  basket  (N,  E). 

miLa'u,  split-open  (E). 

mille',  redbud,  a  red  basket  material  (N). 

mille-to'i,  redbud,  a  white  basket  material  (N). 

mina',  over,  upon  (N). 

mina'-datekama,  crossing,  literally  top-lie-on    (N). 

mina'datekama,  crossing.     This  term  appears  to  differ  from  nina'date- 

kama  in  that  it  carries  a  plural  idea,  that  of  crossing  endlessly  (N). 
misa'k,  rib  (E). 

misa'kala,  striped-watersnake  (N). 
misa'kalak,  striped-watersnake  (N). 
mise't,  sharp  (N,  E). 
mka'litcai,  scattered  [plural]  (N). 
msak,  rib  (C). 

msa'kale,  striped-watersnake  (G). 
mest,  sharp  (C). 
mtca'kolai,  f  (C). 
mtce,  mortar  basket  (G). 
mtil,  slender  (G). 
mtip,  sharp-pointed  (G). 
mto'tj  border  finish  (G). 
mul,  in  a  circle,  circular  (N). 
na,  and  [or  with]  (E). 
nasu',  plate-form  basket  (G). 
nat,  f  (N). 
nau,  above  (G). 

ne'tak,  throw.     Probably  denotes  long  or  extended  (N). 
o,  teeth.     Applied  not  only  to  teeth  but  also  to  anything  with  a  sharp 

edge  or  point  (N,  G). 
on'ma,  basket  (G). 
6'pitai,  sharp-pointed  (plural). 
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tcal-katca,  inward-arrowhead  (G). 

tcama'Uy  twining;  burden  basket  [openwork  of  unpeeled  rods]  (G). 

tci,  design,  mark,  figure  (G). 

tcidiTt,  back  (N). 

tcidi'yemul,  f  (N). 

tciga',  lattice-twining  (E). 

tcil,  stuck  on,  hanging  or  stuck  on  the  side  or  bottom  (G). 

tci'yau,   t  (C). 

tcuwa%  stripe  (C). 

tcuwa'n,  stripe  (C). 

te'm-gata,  abalone  shell  (N). 

te'u,  plate-form  basket  [small]  (G,  E). 

tli',  lattice- twining  (N). 

ti'a,  big  (E). 

tiri'-bugu,  basket  of  truncated  cone  form  (E). 

tiya'l,  yellowhammer  (E). 

to,  stand  in  (E). 

tol,  on  (C). 

too'-pika,  cylindrical  basket  (N). 

teaij  jay  (N,  C,  E) ;  single-rod  foundation  (N,  G,  E). 

tsada'r,  half -cylinder  fish-trap  (E). 

tsada't,  half -cylinder  fish-trap  (G). 

tsaga'tsagau,  oriole  (E). 

tsako'tsakoka,  zigzag  (N). 

tsato'to,  robin  (G). 

tsawa'l,  sunfish  (G,  E). 

tsawa'l-misak,  sunfish-rib  (E). 

tsawa'l-msak,  sunfish-rib  (G). 

tsawa'm,  border  finish,  literally  braid  (N,  G). 

tsawa'mk,  border  finish,  literally  braid  (E). 

tsike'ga,  zigzag  (f)  (N). 

tsili',  redwinged  blackbird  (C). 

tsitok'tok,  robin  (N). 

tsito'to,  robin  (E). 

tsiwi'c,  balrush,  a  black  basket  material  (N,  G,  E). 

tsiyo'tsiyo,  zigzag  (N,C,  E). 

tsiyd'tsiyoka,  zigzag  (N,  C). 

tso'i,  small  openwork  storage  basket;  burden  basket  [openwork  of  peeled 

or  unpeeled  rods]  (N,  E). 
tsuba'ha,  willow  stem  (E). 
tsuhu'n,  f  (N). 

tsu'Li,  redwinged  blackbird  (E). 
tu,  side  (N). 

tu'ga,  lattice- twining  (E). 
tul,  side  (C). 
tu'ntun,  ants  (C,  E). 
u'i,  eye  (C,E). 
u'i-balau,  eye-half  (C). 


xali'yii'li'yo,  zigzag  (E). 
xa'xui,  ej-lindricnl  flshtrap  (E). 

xiil,  both  (N). 

lo'WaWbmalt.  meet  (E). 

lo'l-lii,  on-l)otli-sides(N). 

x6"nanQ,  on  both  sides  (E). 

xfltca'gnn,  runniug  aluiig  iti  pairs  ( 

xut,  small  (E). 

yani'ys,  calico  (a  term  derived  fro 

jao,  teeth  (E). 

j-ee,  breast  (N). 

.vii'-cat,  feathered  Iwisket  (E). 

yo,  lower,  down  {('). 

yO'wil,  dowuwar,i(X}. 


ripire  i. — i-iooipucaiea  UHiice  iwuuDg  emptoyeo  upon  dbd;  Dsaieis. 

Figure  8. — Ttrining  upon  multiple  warp  U9e<l  in  bor.lcr  finisliing. 


•  All  numbers  other  thnn  those  of  the  series  IV  B  refer  to  baskets  in  thi 
MuBeum  of  the  Depnrtment  of  Anthropology  of  the  Universitj-  of  California: 
those  of  the  series  IV  R  refer  to  baskets  in  a  collection  niaiie  by  the  authoi 
and  now  the  property  uf  the  Kouigliches  Museum  fiir  Vcilkerkun^le  in  Berlin 


rhnmboids  liPtnccn.     No.  1-3030.     X  K- 

— Diagonal  twinoil  pylinilricnl  cooking  hashet.  A  crossing  ar- 
ruugemcnt  of  trian);lcs  uithia  triangles  nhicb  enclose  small 
rhomboids.     >.'o.  1-3022.     X  H- 


*\ 


k'rl,  (■liibiise  Imski't.  Rows  i>f  siniiU  rci-tangles  tucliised  by 
l.iTfic  triiingles  iliani'UiiHy  iirniiiReil.  Tlip  cross  slioivn  has 
liccu  I'upiisl  fnini  !>.  cliiirch.     Nc.  1-^07-.     X  ^i. 


tA 


Figure  5, — Coiled,  olliiitiwil  luiskpt  iiith  ft'iilhors  anil  abnlone  shell  pendants 
attiiilit'il.     I'litteni  vorlieally  arraiiRP.I.     No.  IVB  7217. 

Figure  6. — Coiled,   elli|ilii;il   Viiiskot.     A   ^igsiig   iwitteru   diagonally   placed. 
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*\ 


R^re  5. — FeBther-covered,  coiled  basket.     The  opening  haa  a  eontinnons 

row  of  shell  beada.     No.  IVB  7208. 

Figure  6. — Cuileil,    clliptii-al    basket    dpciirstpii    with    featliers    and    beads. 
CrossiiiK  triangle 
No.  IVB  1719. 


iiuiH.    N.>.  ivii  : 


No.  IVB  7305. 


figan  4. — ±'1BUI  t' 


a-Deat«r.    r^o.  1-714. 


r\ 


X  Ms- 
Figure  (i.— A  trap  providoa  with  c 
^],^■  fisL.     No.  l-2r,S7 
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adjacent  to  the  Golden  Gate.    The  ancient  remains  discovered  or 

ri' -examined  include  shell  lioaps,  earth  mounds,  and  a  few  minor 
localities  that  cannot  perhaps  be  termed  anything  but  teraporarj' 
eamp  sites.  Of  the  two  most  numerous  forms,  the  earth  mounds 
mv.  nciirly  all  located  by  the  entering  streams,  close  to  the  upper 
reaches  of  the  tide-waters;  and  their  number  could  be  increased 
indefinitely  hy  searching  these  stream  valle.vs  toward  their 
sources.  But  as  those  rather  common  and  widely  spread  accumu- 
lations appear,  in  many  cases,  to  be  of  relatively  recent  origin  and 
possibly  representative  of  distinct  cultures,  the  present  paper  is 
i-estricted  to  a  consideration  of  the  shell  heaps.'  These  fairly 
numerous  deposits,  with  a  few  exceptions,  are  situated  close  to  the 
iipen  hay  and  may.  geogniphically  at  least,  be  regarded  as  a 
distinct  group. 

'The  Oiirth  Mi..un.is  of  ('.■ntnil  California  liavp  l.opii  ronsia..rc-.l  t.rieHy 
li^<  Piimilive  Implpments.  [i.  25S;  ami  by  W.  H. 
ri.  190(1,  p.  176. 


PHYSIOGRAPHICAI,  AND  GEOIX)GICAI,  CONDITIONS. 

The  waters  broadly  designated  by  the  term  San  Francisco  Bav 
are  eonfinerl  to  a  series  of  connected  depressions  in  the  heart  of  the 
Coast  Range.  The  mountain  system  referred  to  reaches  its  nar- 
rowest limits  in  this  latitude,  where  its  tivi)  or  three  main  ranges 
have  probably  always  been  eharaeterized  by  a  general  transversv 
sag,  through  which  the  interior  basin  of  the  state  connected  with 
the  ocean.  Since  middle  Tertiary  times,  the  oscillating  movements 
of  the  coast,  amounting  it  seems  to  over  2,000  feet,  have  con- 
centrated tidal  and  drainage  currents  on  this  pass  until  at  the 
present  time,  when  the  land  is  relatively  high,  the  enormous 
drainage  of  the  interior  basin  reaches  the  ocean  by  way  of  an 
irregular  line  of  deep  gorges,  cut  through  the  three  or  four  low 
barriers  that  still  remain.  Descending  upon  this  transvcrsi' 
ehanael  are  some  six  or  seven  partly  united  and  more  or  less 
directly  opposable  valleys,  two  from  the  south  and  the  others 


fri'sli-wiitiT  la^ooTis  fiiinisli  liislimt  (.■vidi'iu-e  of  permaijent 
st'tllcniciit-*  ill  fonircr  liiiics.  and  tin-  i'ai-1  (liat  tlic  oki  San  Josi- 
mission  is  liji'ali'd  vitv  ni';ir  sei  iin  in  a  nii'iisui'i-  Id  warrant  thi^ 
i.pininn  lliat  llii-  Spanianls  rmiiid  Indians  liviiiji  in  ihat  locality. 
Ill  tlie  si'i'ond  place,  llu'ii'  an'  tlii'  notabli-  ivsults  of  the 
di'piwition  oC  till'  sus|H'nsi|]i('  niatti'i-  tn-iuiirht  into  thi^  quiet  waters 
of  till'  bay  b,v  tin'  slrt-ains,  AhiiosI  Ilic  entire  bay  is  fringed 
with  a  belt  of  tidt'-land.  sidieornia  niai'sli.  wiiich  attains  a  width 
of  fnim  throe  to  live  mih's  al  tlio  extremities  and  is  absent  only 
in  llie  eonslrieted  central  porlion.  i'liii';'y  about  the  heads  of  the 
nioiv  promini'iit  peninsnlas.  Some  veireiable  matter  outers  into 
this  marsh  eoniposilion  bnl  ii  is  made  np  ehieliy  of  a  very  fine 
bluish  sill.  The  soim-es  of  ibis  .silt  and  the  rate  of  it';  deposition 
have  pmbid.ly  been  inueh  altered  in  the  last  Hl'ty  yeai-s.     There 


r^ion,  tempered  as  it  is  by  the  prevailing  ocean  winds,  may  be 
•■haractorizfd  as  insular. 

Two  sPHSons,  a  wet  and  a  dry,  are  to  be  sharply  distinguished. 
The  rainy  period  may  be  said  to  last  from  October  to  April  and 
is  on  the  whole  the  pleasantest  part  of  the  year.  The  precipita- 
tion, whieh  inereasL's  rapidly  with  the  latitude,  for  San  Francisco 
nin^es  from  '2:t  to  28  inches.  Snow  is  a  rare  sight  and  frost 
seldom  touches  the  low  country  about  the  bay.  The  prevailing 
winds  are  from  the  southwest  during  the  dry  season  and  it  is 
these  that  bring  the  fogs.  Winds  blowing  from  the  opposite 
dirtH'tioii  sonu'tinies  bring  the  heated  air  from  the  interior  valleys 
and  prodnci-  the  only  hot  spells  that  may  be  experienced  in  the 
bay  region.  The  mean  sinnmer  temperature  for  San  Francisco 
is  about  HI'-"  and  the  mean  winter  temperature  about  51°  Fahr. 
The  mean  juinujil  average  for  thirty-one  years  is  56°  Fahr.,  while 
the  extreme  annual  range  is  only  about  60°  Fahr. 


roppnf  studios  amonR  the  Indians  of  Mendocino  County,  which 

luijoiiis  the  biiy  coiititry  on  the  northwesl."  Mr.  Cliesnut  lists 
niui  ili'scrihi's  tlio  various  uses  of  no  loss  than  212  plants  in  that 
ri'jlioii  1111(1  shims  how  thoroughly  versed  primitive  peoples  may 
he  in  thi-  hutiuiy  of  tlieir  ri'spcetive  hahitals.  It  is  not  known 
just  what  tlie  ditTen'Ui-e  in  i:i>o|iraphieiil  distribution  may  be,  hnl 
eertainly  the  iiiiijorily  of  Ihe  eeononiie  plants  of  Mendocino 
Toiuily  .-n-e  to  Iv  foinid  aKu  in  the  vieinily  of  San  Fraueiseo  Bay. 
Tlie  indiirrnous  fauna  of  Caiifoniia  is  now  mui-h  dipleted.  hul 
ihere  ean  he  uo  douhl  that  it  oiiee  corrfsponded  to  tlic  llora  in 
rieliiuKs.  'fhere  are  some  tliree  hunditn)  and  fifty  species  of  birds 
ill  the  stale;  and  of  Ihese  many  of  the  irame  birds  wei-e  until  late 
yeai-^  very  pleiuiful  iu  ibe  bay  [-.■irion.  Of  ihe  mamnuils  tlu'  slate 
eoutaiiis  tifty-thnv  om  of  the  -^ixly-sis  cenera  in  North  America, 
"  "  ,'n*»Ii   .1op5.>n.  W.   L., 


■l-'or  !.    full   3,v..itiil    .' 
■:.  >.|-  Mi.UlK'  \V,>sl,Tn 

f  rho  liora   ..1 

[;''■'■  "■^'-■"  ^-'"^ 

'Chosiuil.  V.  K.,  Plan 

In,li3D>  of  Men.; 
V,.l.  HI.  No.  •■!. 

stroams.  As  it  is,  scleral  more  or  less  obliterated  eamp  and 
village  sites  of  late  and  ancient  date  are  definitely  known  in  the 
region,  some  of  them  even  on  the  University  Campus  in  Berkeley ; 
and  the  publication  of  news  items  relating  to  discoveries  here  and 
then'  of  relii's  and  skeletal  material  is  no  uncommon  occurrence. 
The  now  known  list  of  pennine  refuse  heaps  certainly  falls 
short  also  of  the  number  that  originally  existed  in  the  region. 
Many  of  the  ili'posits  appear  to  have  been  either  obliterated  or 
ilesIniytHl  by  natural  causes.  Thus  there  were  discovered,  quite 
liy  accident,  four  shell  heaps  of  unknown  lateral  extent,  but  from 
one  tu  thriv  fivt  divp.  that  were  completely  covered  by  natural 
ilepivvits,  raiis:ini:  in  thickness  from  one  to  two  and  a  half  feet. 
Of  these  four.  no.  li  lies  at  the  Mtom  of  Elk  Canyon,  northwest 
of  tviusalito.  rtiul  it.s  covcritii:  is  simply  a  lisiht  sandy  alluvium; 
but  iios.  4  and  1,">.  WKnv  Mill  Valley,  lie  on  hillsides  and  the 
eo\crutc  her\'  is  a  hanl  flay  or  adoK*  that  eould  have  washed 


detours  into  parts  otherwise  judged  unsuitable  for  mound  sites. 
As  a  rule  trees  do  not  grow  directly  on  the  mounds,  unless  thert' 
happens  to  be  a  good  deal  of  earth  mixed  up  with  the  shell  anil 
ashes;  and  the  presence  of  the  buckeyes  immediately  about  the 
deposits  is  somewhat  of  a  puzzle.  It  is  well  known  that  the 
Indians  of  recent  times  prepared  the  large,  bitter  uuts  of  this  tree 
for  food.  They  are  said,  moreover,  to  have  used  its  soft  wooil 
for  making  fire  and  to  have  believed  in  the  medicinal  virtues  of 
its  bark.  There  can  be  no  doubt,  therefore,  that  at  least  the  latest 
of  the  shellmound  people  also  used  some  of  the  products  of  this 
tree;  but  it  is  impossible  to  say  whether  they  planted  the  trees 
about  their  tamps  or  whether  the  sites  were  originally  chosen 
because  of  the  presence  of  the  trees.  The  latter  alteiiiative  seems 
hardly  tenable  however ;  and  neither  may  be  correct,  as  the  trees 
in  many  instances  (i.e.,  where  they  grow  on  top  of  the  mounds). 
must  have  developed  from  seeds  scattered  perhaps  accidentally 
at  the  time  of  the  departure  o^^^inhabitants. 


1 


H  matter  of  some  consequence.  It  so  happena  that  the  majority 
iif  th<!  larger  aei'iiintiliitions  lie  precisely  in  flio  places  siace  found 
suitjiblo  for  habitation  by  the  inodcni  invjidprs,  and  therefore 
have  to  give  way  to  the  rei|uireincnts  of  civilization.  Towns  are 
^■i-owiiifr  lip  in  the  priiieipal  valleys  favored  by  the  sheilmouiid 
peoplp.t:  and  in  the  ciinyotis,  as  well  as  on  the  plains,  ranch  houses 
often  chister  about,  and  not  infrequently  occupy  the  summits  of 
these  aneicnt  dwelling  sites.  The  aeeumiilatcd  refuse  has  also 
been  found  useful  in  many  ways.  For  example,  the  composition 
will  sometimes  yield  splendid  crops  of  potatoes  and  other  vege- 
tables; and  this  fact,  a-s  it  has  become  known,  has  generally  led 
to  reduetiou  and  cultivation  of  the  mounds.  In  jiddition  to  this 
simrce  of  destruction,  the  material  is  removed  to  .serve  a  variety 
of  purposes,  such  as  ballast  for  roads  and  sidewalks,  as  garden 
fertilizer,  and  even  as  chicken  feed.  It  is  said  fluit  the  mound 
material,  mixed  with  rock  salt,  produees  tennis  courts  that  for 
i-ombtned  firmness  and  elasticity  are  unexcelled.     The  result   is 


both  tliose  immediately  surrounded  by  marsh  and  those  which  are 
completely  insulated  by  deep  and  swift  currents. 

Normally  the  shell  heaps  lie  quite  close  fo  the  open  watera- 
The  only  general  variation  from  this  rule  occurs  on  the  north  and 
northwest,  where  some  of  tlie  deposits  are  situated  four  or  five 
miles  back  from  the  present  shore.  But  it  wems  legitimate  l-o 
a.ssumc  in  explanation  of  this  fact  that  at  least  the  larger  and 
older  of  the  accumulations  in  this  locality  were  beg-un,  if  not 
actually  abandoned,  prior  to  the  building  up  of  the  now  broad 
belt  of  reclaimable  marsh,  away  from  which  they  do  not  in  any 
case  extend  very  far.  A  more  singular  and  striking  exception 
occurs  on  the  ea.st,  between  Rodeo  Creek  and  Carquinez  Strait, 
where  two  neighboring  mounds  are  situated  comparatively  far 
inland  and  at  unusual  elevations.  Thus  no.  254.  directly  east  of 
the  town  of  Rodeo,  is  located  nearly  one  and  one-fourth  miles 
back  from  the  shore,  at  an  approximate  elevation  of  two  hundred 


doubted  that  poominiy  was  in  some  sonse  a  primitive  trait,  or  thai 
those  rude  siivafios  had  iiilelliponi'c  i-'noufrh  to  take  advantape  of  :i 
combiDatiou  of  favorable  oircuiiistniiees.  At  any  rate,  judging* 
from  present  eouiiitions.  the  genera!  seareity  of  mounds  at  the 
extremities  of  the  region  under  eorisiileration  does  uot  seem  in 
explicnbh'.  The  southern  arm  of  San  Fnini.'iseo  r>ay  can  not  no^ 
Ik'  regarded  as  entirely  suilahK'.  even  if  mnlhis^'s  v.ere  abundant : 
and  there  is  no  indieation  of  any  very  reeent  ehange  from  a  better 
to  a  worse  eoiidilion.  To  be  near  the  iiuiiii  s.mree  of  animal  foo<I 
wouhl  oflen  mean  to  be  several  mites  distant  from  the  foothills 
whieh  yielded  wow),  ai-orns.  berries.  .-!.■.  ,\iid  u-ranted  ev.'n  tha" 
the  alluvial  slope  was  eiiver.d  with  iive-oa!-;.  whieh  is  not  at  all 
probable,  the  wafer  supjily  <hw.-  to  the  shore-line,  v.oiild  still  b.' 

11  Since  formii latins  thf  nKnv  fTM-r^niont  it;,'  u.itiT  v'si;-- i  ll3lt":!i.i<.n  r.;i^ 
to  lofatc  the  m<nin.i?  thoii>;hi  to  e\'f!  in  t(i:i!  t.-^-.t.  srA  :\\:i-  ;>  i-.<-iip!,-te  t|,.. 
sun-PT  of  thi'  CiMEt  line  irthulo.!  in  ibc  ai'iV'tiiiKiry';:,'  n;3j>,  t^.^vf-n]  m.ii^ni- 
wen-'foumi  hen>  and  the  larsfst   of  thi\«<\  *it!J:.I^^t   ii!*t   ir.-iMo   Pilbr  Von- 


Pseifle  Coast  frmn  the  Colmnbia  River  to  Southern  California,  as 

woll  «s  on  thf  Atlantic  shon-s  fnnn  Virginia  to  Labrador.  There 
an>  Ix'sitie^,  for  the  worlil  at  large,  si^iiie  iiiore  or  less  complete 
r»HHin1s  of  investiiTHtioiis  in  siu'h  niilely  separateil  Iwalities  as  the 
West  liuiifs,"  Brazil."  I'hili."  IVru."  Japan.-'  Atistralia.^'  Italy. 
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practically  honK^neous  mass  in  which  nearly  all  the  shells  are 
cnished.  At  first,  such  a  condition  seems  perfectly  natural.  But 
the  nilo  does  not  hold  in  nil  cases.  That  the  disintegration  at 
the  surface  is  the  normal  rt'snlt  of  weathering  and  vegetal 
processes  need  not  be  doiihlcd :  but  the  finely  broken  shells  of  the 
lower  half  or  two-lhirds  of  the  pile  do  not  represent  a  clear  case 
of  disintegration.  It  is  tnio  that  the  lower  levels  of  the  mounds 
in  question  urc  made  np  l:itvely  of  iinw^cl  sheik,  the  bits  of  which 
are  somewhat  softLned  ;ith!  fL-au'ile,  Ihoiitrh  they  still  retain  their 
tufir,';  .-nid  il  midit  he  aru'ii-d  thai  the  mere  weight  had  crushed 
tile  ma>s  and  reduced   i!   In  its  preseul   coiisisteney.      However, 
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VEKTEHRATli:  FAI'N.V. 

While  Ihi'  indiuati'i.!  diatigi'  in  the  prciKnuicniting  sliell  species 
is  of  no  piirlii;iilar  eiiltural  nigtufleain'c,  it  is  otherwise  with  the 
remains  of  tlie  vertebrates  reprfsoiited.  There  jire  no  shnrp 
fhaiigcs   from    invertebrates   to   vertebrates  and    from    fishes   to 


inhabitants,  may  have  originated  activities  along  other  funda- 
mental lines ;  though  the  clear  proof  of  suoh  seems  wanting.  For 
instance,  it  is  tnlerably  certain  that  skin-dressing  and  basketry 
were  practiced  iit  late  times,  but  with  mir  present  knowledge  it 
would  be  unsafe  to  say  when  these  arts  began  or  even  that  they 
did  not  arrive  with  the  first  appearance  of  the  mound  people. 
More  evident  seems  the  relatively  recent  development  of  certain 
luxurious  habits  and  tastes  such  as  are  implied  by  the  presence 
of  pipes,  musical  devices  and  decorative  objects.  Finally,  it  may 
be  well  to  add  that  there  appears  to  be  no  form  of  artifact  found 
at  the  bottom  of  the  aeeuniiilatioiis  that  docs  not  also  occur  near 
the  top. 

^he  culture  Jis  observed,  were  one  to  describe  it  in  terms  of  the 
present  system  of  archaeological  classification,  is  neolithic.  Some 
nmghly  chipped  llinl  and  chert  flakes  were  indeed  found  in  the 
lower  horizons  of  one  of  the  shell  heaps,  but  titesc  pieces  may 


ReftiTlne  io  :b*'  rnsi:.vr  >.i-.  :•.•  ..  :mt^  :'  Vr.v  :^r.r.  Francisco 
iv  sbe'l  hfiw  w-r-f.-inni,  *:  J-z-i.-T  .r_  .r>  rr-.s-.-r  r'-^r.-.r-^.  lo  that 

;hf  lat/-  Ii:.-i!a:Lr  ■  :  :r.-  -urr  ■■.;:,  -..r  :;:■  —  :  —■  -  ■■■.ij^/y  J^ie- 
iT-.i  as  M.ji".-  '";.-.:  -.  s  -r.. ■-■;;■  ..--■■  ..-•  .--.r.::.:>  ■:•{  ^hc 
'.<-'.'.TIl<-ZT:i  pK^T-"'   ■■'   :-.-  A'.' LTr.      -.      -—  ;.■  :■  :.•  '     :.hv-  iha.led 

mes     .'-.-*-..:■..  li^Ti-.TTr.y   ■  ■r.s..'!- r---.  ■  :•"'■'.      -  -  v  .:-7>i-t- of 

.-.rk  :-  c.t*    :>  -■-zl.-- -'^  :     -■>■':•  :   :  r  ■    -.-       t.  >.h--'.;in"und 

V'uTii-  ~  i--  -.-■    ^"^^     :"  ■'!■    V    -   -.     ■    -   :.--^  ■  -   :r  .r.  ihe  San 


n  nuy  never  nave  servea  as  permaneni  resiaeoce,  ii  oeccmies 

n-awirijilil*;  kIMI  to  ln-li(-v(r  that  the  mound  is  anywhere  from  three 
to  four  thouHanil  .vears  ol-l."ii 


THK   IMi'l.Itt)   IKPfl.ATION. 

In  view  of  the  a,stoEiislinn-nt  commonly  expressed  with  refer- 
ence to  the  great  iiumbur  uf  slieM  heaps  in  the  San  Francisco  Bay 
Kroup,  it  may  not  be  out  of  plaee  in  closing;  to  remark  briefly  on 
the  probable  aboriginal  population.  There  are  insuperable  diffi- 
culties in  the  way  of  arrivint;  at  even  an  approximately  satis- 
factory auKwer  to  t!ie  question,  and  this  would  slill  be  the  case 
were  the  original  nnmber  of  mounds  present.  In  the  first  plaee. 
it  may  safely  be  assumed  that  the  shell  heap.i  were  not  all  begun 
at  the  same  time ;  and,  in  the  second  place,  it  is  practically  certain 


•'iBDall  eatiinatcs  3,000  years  as  necessary  tor  the  ace irai illation  c 
of  the  Aleutian  Island  mounds,  ami  the  age  uf  somo  of  thp  kitchen  n 
in  Denmarii  has  been  placed  at  3,500  yeats^ 
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INTKODtXTlUS. 

Of  mi-r*-  than  fp'ur  huniir*i.i  aniti'-ial  shell  deposits  known  in 
the  ^^an  Fran '■]*<■  in  Bay  r^inn.  p-^rhapr;  none  is  of  more  general 
■M?ienti!i<'  itit'^r'St  than  the  laree  aeeumulalion  at  Ellis  Landing, 
near  Riehni'-m).  Thi*  nio'.mii.  tysiii-s  b-.ing  a  fon«pieuous  areh- 
ae--il"c:i'al  f'^atiir^.  fiim:sh-s  ineoiit^lab'..'  evidenee  of  having 
survivr.]  a  ■.•■■n^nieraMe  -iv.bfi id-nee  ,-.f  x\w  bay  eoimtry  which 
o';eurre".l  subie-y.ieriT  :'■  ihe  arrival  -■:'  priiiiitive  man.  and  has  for 
these  r-a,s-in«  b-e;:  ■i;r.i:!-,i  ■■w:  i--r  sp^.:^.!  -nvesligation  by  the 
D-j-Hr!'.r.-'.,x  ..f  A::-\:r---  ■'■■jy  .^f  :h-  r:.:v.-:^-iy  of  California. 

The  ■■.pf"ir:ii:.:r\  :'  r  -;.-:- :r.:i'  .■  vi  rk  ■■;!  an  extensive  scale 
did  n-t  pr— -r.:  ::-■.:  ■:•::.'.  :'■■.-  >■.:"■.:•.:-  r  :  I:"""^.  Previous  to  that 
t:m-.  dun^ii  a  p-r: ■^i  ■  x:- 1.  ■r.^  .  ■.  -  r  -  v-ra".  years,  the  Univer- 
sity M'i--:;ni  ha..:  a',:;r^r-  by  jr:  .-;  I  -v  purehaiie  a  fairly 
repr—.-i-ntaT iv--  .■..;'.-.-.:;■■:•.  ;'  .sr:  :\  >.  :.-i:v.ber:ntr  about  two 
hundrvi  and  r.::y  <:^v;:"-:-.-;  W",  ;.  c-.-.-ni'.'.y  r>' preventative  of 
i:.e  siv-Q  eulnirv.  :he  vs'--    ,:   ::■-  .■  W-:    ■•:.  lay  ehieily   in  the 


TOPOGRAPHY  OF  THE  REGION. 
To  the  casual  obs«'rvf  r  who  visits  the  mound-site,  the  region 
appears  as  a  broad  valli'v.  cut  short  at  both  ends  by  the  bay 
waters,  but  in  width  strctuhinp  from  the  Berkeley  Hills  on  the 
east  to  a  ranpe  of  hills  about  three  and  a  half  miles  to  the  west. 
The  western  range,  known  as  the  I'otrero  San  Pablo,  is  a  narrow 
six-mile  stretch  of  hills  rising  suddenly  about  half  a  mile  west  of 
Ellis  Landing  and  extending  in  a  northwest -southeasterly  direc- 
tion, parallel  to  the  general  trend  of  the  Mt.  Hamilton  Range  on 
the  ea.st  and  the  Tiburon  Peninsula  on  the  west.  Brooks  Island  is 
geologically  a  part  of  this  range,  and  was  probably  connected 
with  it  until  within  comparatively  recent  times, 

1  Cf.  the  San   FranoisL-o  Quadrangle   {Cs 
Map  of  the  railed  States,  bv  th^  fnited 
which  the   tnound-^ir^  mav  be  lix?a[ed  at   the  iiiieT!>e< 
latitude  snd   Iili'   Zi'  SO'   \\.  !oni:itude.     Twelfth  St 
Bicbmond.  if  eilended  across  tbe  uursh.  would  also  i 


bility  cloee  by  th«  Ellis  Landing  mound  on  its   way  to  San 

Fraiu'isL'o  Bny. 

GEOLOGIC  FEAXrBES  OF  THE  REGIOX. 
V'D(plh  of  Ihe  AUui-ial  Fomialion. — Frirni  the  records  of  wells 
driven  on  the  Hats  east  of  Richmond  it  is  seen  that  the  alluvium 
contains  a  number  of  irregularly  radiating  streaks  of  water-bear- 
ing pravels  ranging  in  different  places  from  three  feet  to  several 
hundred  fwt  below  the  surface.  Of  late  years,  it  appears  that 
many  of  the  shallow  wells  on  the  fiat  have  gone  dry.  owing 
probably  to  the  fact  that  both  the  Standard  Oil  Company  and 
the  People's  Water  Company  have  driven  a  large  number  of  wells 
in  various  places  on  the  tract. 

Three  wcll-liorers  testify  independently  to  these  general  faets; 
and  one  of  them,  ^Ir,  Boornian,  who  has  driven  wells  in  the 
neighborhood  since  the  late  fifties,  says  that  for  an  extra  good 
How  of  water  he  has  been  in  the  habit  of  boring  from  seventy  to 


the  creeks  flooded  the  whole  regioD  iboat  the  o!d  Spanish  town, 

ani   ^n     n      ■■  tw       imji  n~  ih^  ran'htTS  were  foreed  to  seek 

refupt    nabjH  uaevnh    bank    f  the  upper  stream. 

Oth      h  ar*a  b       fnm  M^n  ng      pyod  sources,  is  to 

h      P        ha         -v  n  ad     pen  channel  or  tidal 

n  1.     'ia>r  h     P    r^rv    H    Is.  connecting  San 

I    ^     1  a    »    h  **,     Fm  Ba    pn  pf       I    is  stateiJ  that  the 

han        A.D  wa^aa^nf  eeo  years  ago,  and 

ei  f  ana       amer  "large  enough 

h     n  h    silting  up  of  this 

b      n  m  ans. 

SlTr.\TK'N   Of   THK   MOrXP   WITH   RESPECT   TO    KECENT 

Tb.o  p.w  :;■,':;  I't  ;>■.■■  r:. ••.:•■.. i  -TSi-!:  may  oui-e  more  be  given  as 
oil  the  siibi!ie!V^\i  *.>;;: h"-,'s:,-r-.:  ivrinu'ter  of  the  ^n  Pablo-Wild- 


.\nother  unesplained  feature  is  the  thin  streak  of  shell  and 

fine  px'hbU-s  whivh  esToniU  ii:  a  hiTiztmtal  plane  as  mach  as  three 
hundred  feet  away  fr^m  The  mound  in  all  direotions.  It  would 
s**m  as  if,  when  the  pl;iiie  of  the  sill  deposition  was  at  the  level 
of  the  apex  of  the  we\i^\  there  haii  Kin  some  unusual  disturb- 
auoe  suih  as  was  i^ever  i\p<3tt\i. 

As  to  the  foundation  i;sel:".  where  examined,  it  is  generally 
ciimp.isni  of  mi-rlir.m  oi-ar^''.  yellow  cravel.  In  some  places  about 
a  fi*<>i  of  dark,  stivky  raau-rial  :nior\"en«  between  the  gravel  and 
the  mound  dt-p^is-.t.  thesi-  psti'hes  St'iug  evidently  soil  or  material 
made  up  of  i-ner  drift  wh'.jh  had  Kvii  oovered  with  vegetation. 
It  thert-fore  appears  that  the  r.i.nir.d  was  be^m  on  dr>-  laud  that 
had  been  aK>ve  si\i-]evel  for  a  i-o:isiderable  period  of  time.  lu 
many  p!;nvs.  however,  the  shell  ap;v;irs  to  rwi  dlreetly  on  the 
gravel ;  and  this,  near  the  perimeter  o;i  the  si>a  side,  heoomes  blue 
or  bluish  green  in  oolor  and  is  iiv.xivj  with  a  gt-nxi  deal  of  sand." 

'For  s  br.--s.ifr  -.Teafr-.eT.:  ,■?  ;h,-  r>.v-s„>crsrhv  of  the  Sao  Francisco 
Bav  rcej,in  s*  a  wh,iic  an,'.  -.;>  rtr:-.  .-r.  :,>  >h,'r.mi'i.ti,i?  aoii  shellmmind 
cullure.  sfc  the  author  f  i«»[^t  fr.f:-.\i  S>.:;:;-.-,;n.is  of  the  S,in  Francisco 
Bar  Region,  ri..!,  t\!Ji'.  K:-;,  .*<■■.    .(-.».    }:>.•...  Vol.  :.  pp,  312-31S. 


of  wbioh  are  now  srattered  amoof  iodiridiul  nuio-coUectors. 

The  prpiWiae  d-s-^ripiion.  it  should  be  noted,  refers  to  the 
mound  a.s  it  appearvd  m  I'^'.'a.  The  mound  as  It  was  before  sub- 
sidenf-*-  may  be  determined  approximately  from  the  data  given 
on  plal^  4«  and  4^^. 

In  'fnitrr  t"  iibtain  the  mound's  outline  with  reasonable  accui 
acy,  a  straight  east -and- weirt  line  was  laid  off  on  the  beach,  and 
a  ptnnt  in  it  lea^t  liable  to  disturbam.'e  was  chosen  as  zero, 
zero,  located  at  the  intersei'tion  with  the  A-B  section,  was  used 
as  a  reference  piiint  throughout  the  work  of  1907,  both  for  local 
ing  specimens  ami  for  plotting  the  mound.  The  latter  was  a 
plished  by  staking  out.  with  the  beach  line  as  a  base,  two  reel 
angles  about  the  resp.vtive  sea  and  land  portions  of  the  mourn 
the  perimeter  of  which  was  then  determined  by  measuremeni 
taken  at  every  tMenty-tive-fo(.>t  interi'al.  On  the  sea  portion  of 
the  mound  this  work  had  to  be  done  during  the  intervals  of  low 
tide,  and  here  permanent  stakes  were  set  to  mark  the  surface 


illustrated  on  plate  50,  figure  1. 

Mound  Removal  of  1907. — The  removal  of  a  tarfte  part  of  the 
mound  for  grading  purposes  in  1907  afforded  a  most  excellent 
opportunity  for  further  study  at  eomparatively  siiglit  expense. 
As  shown  on  plate  4S,  the  portion  removed  took  in  a  rectangular 
seetioD  on  the  seiiwiird  side,  measuring  about  60  by  160  feet. 
With  tliree  to  four  teams  of  horses  moving  about  within  these 
limits,  the  aruhaeologieal  work  was  necessarily  done  at  some  dis- 
advantage. All  possible  care  was  taken,  but  expeditious  work 
was  sometimes  the  first  essential.  The  only  practical  way  to 
obtain  location  figures  was  by  a  series  of  stakes  set  at  five-foot 
intervals  along  two  adjacent  sides  of  the  cxeavatioii.  From  the.se 
the  horizontal  position  with  reference  to  the  zero  point  on  the 
base  line  could  be  obtained  verj'  easily  and  quickly.  The  depth 
in  most  eases  had  also  to  be  estimated  from  the  same  stakes.  In 
spite  of  these  difficulties,  no  unusual  discrepancies  were  apparent 
when  the  general  nature  of  the  finds  was  compared  with  the  more 


then  an  no  irvU-defiiMd  stnta  of  raw  and  ealdned  aatmal  and 

»s  tnarkwl  th-?  upp^-r  part  of  the  Em-jrj-viHe  moond*  The  line 
which  iv.Arks  ihr'  i!iv;s-..>:i  K'tw-^en  thi«  l.yisi?  ji;pT?rd'.'iaI  materii! 
Siul  the  siiMmvtiiri'  is  v,Ty  i!fr.n:Te  SE'.i.  :c  !hf  niain,  tYcular. 


portion  of  this  accttmutation  is  composed  almoat  excliuiTely  of 

mussel  shelb,  and  it  is  only  in  the  upper  eight  feet  that  the 
clam  shells  become  at  all  plentiful.  This  fact  seems  to  admit  of 
one  or  two  possible  interpretations:  either  the  local  physiograpTiy 
of  early  she  llmoimd  times  was  very  different  from  that  of  the 
present  dti\  or  els<  tht  mound  people  possessed  boats  of  some 
sort.'" 

m  Don  Joae  ile  CnriizaroH,  the  able  Spanish  pilot  who  eonilucteii  the  first 
thorough  survey  of  San  Francisco  Bay  in  the  year  1775,  in  the  report  to 
his  supenoT.  Lioutenaut  Ayata.  deseribcB  some  interesting  native  crafts  of 
thnt  dav.  The  pilot  niake«  note  of  two  Indian  rancheriaa.  one  situated 
uoar  the  head  of  the  ban  ^ranc  se  Pen  nsuta  and  another  near  the  we>:t 
end  of  (  arq  nez  8lra  t  ^^  th  the  latter  con  mun  U  iib  cb  he  aa  s  con 
B  ste  1  f  nbo  t  f  r  h  n  ire  1  >iouls  he  ha  1  repeate  1  ieal  ngi  t  s  t  ng  the 
n  all  four  t  mes  and  he  nr  tes  Th  s  Ind  nn  llage  has  son  e  seowa  or 
canoeH  n  adc  of  tule  o  nell  con  Iructed  and  wo  en  that  he  ca  ed  me 
f;rent  aim  rat  n  i  r  m  n  get  n  Ihem  to  go  liih  ng  push  ug  n  th  tno 
ended  nari  w  Ih  H  ch  speed  tl  at  I  found  they  went  fa  r  than  the 
launch  In  the  lug  of  the  1  (  loa  wl  eh  wis  anchored  near  Angel 
Isinn  1  I  r  n^  tie  absence  of  an  zares  C  mman  ler  \71I1  has  h  n  self 
entere  I  the  sate    c  t  th.it  fif  ecn  In  I  ans  e     n  a     ift  an  1  n   re  taken 

on  board  Translat  n  b  F  J  Molera  of  tl  e  1  c  en  n  q  st  on 
together  w  th  a  photogr  |l       re]  rodu        a  of  the  fir  t  map  of  San  Fran 


TN 


tions   of   barDBcles,   still   firmly   attached.     Apparently   these 

specimens  wrri'  (irijriiuilly  rtmiovetl  from  a  sait-water  beach  such 
as  is  not  now  found  in  the  immediate  vicinity. 

HUMAN  REMAINS. 
The  Ellis  mnniul  wns  nsetl  from  thp  bnginning  fur  burial  pur- 
poses. Tliis  faet  is  not  in  itself  remarkiihie,  even  were  it  not 
known  to  have  been  a  world-wide  practice  to  bury  in  the  refuse- 
heaps,  becausi"  interment  in  any  other  plaee  would  have  been 
comparatively  difficult  umlor  primitive  conditions.  There  are 
no  sand  beaehes  on  the  bay  .shore,  and  the  soib;  of  the  region  are 
tough,  and  in  fact  quite  impenetrable  during  the  dry  season  to 
any  but  the  best  modern  implements.  These  facts  should,  of 
course,  not  be  taken  as  the  precise  and  only  reasons  for  sbell- 
mound  interments,  either  here  ar  in  any  other  part  of  the  world. 
It  seems  probable,  however,  that  many  such  customs,  oven  those 
having  the  strictest  religious  motives  behind  them,  originated 
somehow  in  mere  external  necessity. 
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for  striking.    Some  of  them  have  either  one  or  both  of  the  mortar 

and  pestle  characteristics  (pi.  42,  fig.  3).  That  is  to  say,  some  have 
the  shape  of  a  short  pestie  with  small  depressions  in  one,  two,  or 
more  of  its  sides;  and  others  are  cylindrical  or  discoidal,  the  end 
depres.sii>iis  being  sometimes  natural  and  adapted  for  holding  the 
stone  in  striking  with  its  edge,  or  the  depression  may  be  clearly 
artificial.  A  stone  similar  to  the  discoidal  form  is  said  to  be  used 
by  the  present-day  Indians  for  cracking  nuts  and  acorns.  The 
various  forms  here  recugnized  must  have  had  several  different 
uses,  however.    They  exhibit  nu  particular  workmanship. 

Rubbinf}  or  Wkclslnnr.i. — It  is  difficult  to  apply  any  term 
other  than  "rubbing  stoni'"  In  certain  varying  form.s  made  of 
sandstone,  all  of  which  present  iine  or  more  flat  surfaces  that  have 
resulted  from  use.  There  are  several  of  this  kind  in  the  collec- 
tion, and  one  or  two  of  them  show  marks  of  having  been  brought 
into  shape  by  some  peeking  process  (pi.  42,  fig.  4). 


<  Moorehe.Tl,  W.  K.,  Prcliistoric  Im|>leinpnts  {1900),  p.  2S8.  fig.  2, 


Ckarmstones. — The  great  variety  of  forms  generally  desig- 
nated eharnistom's  wen?  wi'll  represented  at  the  Ellis  mound. 
More  than  seventy  were  obtained,  the  specimens  being  found  only 
in  the  upper  levels  of  the  dcposit^In  shape  they  range  from 
nearly  sphorieal  to  Inner,  slender  forms  with  more  or  less  pointed 
end'i.^'lale  4:i  illustrates  the  most  eharaeteristic  forms.  That 
most  of  them  were  intended  for  suspension  is  inilieated  in  some 
eases,  as  in  fidures  'i  and  (>.  by  asphalt  still  remaining  on  one  end, 
this  substance  sometimes  showing  actual  impressions  of  the  fiber 
used.  In  other  cases,  illustrated  by  figures  5  and  7,  there  is  a 
knob  or  a  perforation  at  one  end.  In  a  so-ealled  phallic  form, 
named  and  partially  illustrated  by  iloorehead,'*'  both  ends  are 

"  A  similarly  groove.]  specimen  lacking  the  perforations  was  fcmml  in 
the  mound  at  Emeryville  {see  Uhle.  op.  cit.,  S«.  8,  pi.  12);  and  others  of 
like  form  have  been  obtained  itt  Santa  Barbnra  and  the  adjacent  islands. 
For  ilhiBtrations  of  llie  latter  fin<is.  see  F.  W.  Putnam  in  the  Wheeler  Rep. 
on  U.S.  Geogr.  Surveys  west  of  the  100th  Meridian  (1879),  Vol.  7,  pp.  211 
aud  212,  ligs.  89,  90,  and  91. 

i»Op.  d(.,  p.  281,  fig.  421, 


Bt  opposite  enda  and  resemble  in  general  outline  an  ordinary  cork. 
The  squarely  cut  enda  vary,  in  that  acme  are  true  planes  while 

others  are  slightly  concave.  Their  use  can  scarcely  be  surmised.-' 
It  may  be  that  they  are  simply  sections  of  broken  charmstones 
ground  smooth  at  the  ends. 

Figure  9  ia  almoRt  cylindrical  with  slightly  rounded  edges.  It  measureB 
%  of  an  inch  in  luneth  anil  has  a  diameter  of  1^  inclies. 

Figure  10  is  not  abaolulely  syminetricHl  but  it  in  about  'ffio  of  an  inch 
loD);,  vitli  a  diameter  measuring  on  the  average  %  and  '<f{c,  of  an  inch 
reH|)ectively. 

Pipes. — The  most  remarkable  of  the  new  form,s  found  in  the 
mound  were  probably  the  two  or  three  steatite  pipes  shown  on 
plate  45.  Figure  3  was  found  with  the  group  burial  in  the 
trench,  and  is  a  small  cnp-shaped  speeimcn  with  a  perforation 


"  Two  different  Buggestions  have  lately  been  made  to  the  writer  regaril- 
ing  tbe  purpose  of  these  Bpecimena.  One  is  that  they  «ere  uspii  as 
labretB,  and  the  other  that  tbey  were  used  as  rests  or  anvils  on  which  to 


lateral  half  of  a  motapoidal  (figs.  9  and  10).  Sometimes  a 
slightly  different  form  is  made  by  splitting  the  bone  a  second 
time,  giving  a  small  triangular  cross-seetion  (fig.  4).  Occa.'sion- 
ally  thp  distal  end  of  the  tibia  wan  used,  but  this  bone  does  not 
split  so  regularly.  The  anconeal  process  of  the  ulna  {fig.  5)  was 
also  quite  fn'fiuently  used,  as  it  lia.s  been  by  shcllmound  people 
in  many  parts  of  the  world.  Many  of  the  awls  still  retain  a 
beautiful  polish. 

One  iiolicea!)le  pceuliarity  about  many  of  the  awls  from  the 
Ellis  mound  is  a  longitudinal  groove  worn  on  either  or  both  of 
the  fiat  si'les.  Thi'se  groove.^,  partly  sbo«-n  by  figures  5  and  10, 
are  sometimes  worki'd  dear  through  the  handle,  thus  produeing 

-5  Harlan  I.  Smilli,  Sliclllicnps  of  the  Lowpr  Frazer  River;  Mem.  Am. 
Mv.i.  ^^lt.  Hi,st.  (l!(0.t),  vol.  4.  p.  18J.  By  the  same  author,  id  the  samy 
scries,  see  also  vol.  2,  Archaeology  of  the  Thompaon  River  Region  (1900), 
p.  429. 

to  P.  E.  Gclilarii,  Life  and  Culture  of  the  Hupa;  Univ.  Calif.  Fubl.  Am. 
Arch.  Ethn.  (1903),  vol.  1,  pp.  3G-37. 


when  for  some  time  she  may  not  touch  her  head  directly  with  her 

fingers. 

Barbed  lionc.^A  second  form  not  noticed  before,  at  least  in 
the  shellmoiinds  of  the  bay  region,  ia  illustrated  by  figure  2, 
plate  4f).  It  is  simply  a  pie<-o  of  strong,  split  limb  bone,  pointed 
at  one  end  and  provided  wilb  a  barb  on  one  side.  Excepting  for 
a  longitudinal  curve  it  might  readily  be  taken  for  a  harpoon  point 
of  the  common  North  Pacific  coast  type. 

Shultlc-shnpcd  Itiiplcnient.—Pcrltapfi  the  most  interesting  of 
the  new  forms  of  bone  work  found  in  the  Ellis  mound  is  illus- 
trated by  the  aeeompanyinf:  text  figure."    The  object  is  diffieult 


33  0,1.  cil..  Vol.  IV.  p.  177. 

"  Nelflon,  E.  W.,  The  Ejikimo  about  Behring  Strait,  ISth  Ann.  Sep.  Bur. 
Ethnol.  (1896-7),  p.  57. 

30  The  Museum  specimen,  nn.  1-11186,  is  much  decayed  and  in  a  very 
imperfect  condition.  The  illustration  is  Miadc  from  a  slightly  different 
Bpccimen  recently  found  in  one  of  the  Alnnieiia  shellniounds,  and  by 
courtesy  of  the  cuBtodi.iu,  Mrs.  M.  H,  Krautle,  Librarian  of  the  .Alameda 
Public  Library. 
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Bible  fiber  work  occurred  very  near  the  surface, 

.■if  Utensii^  Adapted  prom  Shells. 

AsiilR  from  tlu'ir  usi'  in  making  ornaments,  sea-shells  seem  to 
have  been  little  used  by  the  occupants  of  the  Ellis  mound. 
Strictly  speaking,  there  is  no  evidence  that  these  people  ever 
made  use  of  shells  for  anything  but  ornaments ;  at  the  same  time, 
the  repeated  oceiirreii<-e,  with  human  remains,  of  large  specimens 
of  abalone  shells  points  to  their  prohable  adaptation  as  re- 
ceptacles. They  miglit  well  serve  the  purpose  of  dishes  although 
the  line  of  apertures  extending  across  the  dt'eper  part  of  the  shell 
appears  not  to  have  been  plugged  up  with  asphaltiim  or  any  other 
non-perishable  substance,  as  was  the  practice  in  Southern  Cali- 
fornia. Aside  from  these  grave-finds  of  abalones.  a  number  of 
large,  heavy  Tapes  shells  were  obtained,  which  it  would  seem 
might  have  been  used  for  various  household  purposes. 


^B^ftT  ipeeineD  was  obt&ined  from  Mr.  Ellis,  who  cannot  vouch  for  ita 

111  addition  to  these  illastrated  specimens  there  was  obtained 
a  single  example  (no.  1'1;J024)  of  a  small  conical  shell,  Acmea 
patina,  which  may  have  had  the  apex  artificially  ground  away. 
The  perforation  at  any  rate  made  it  ready  for  suspension ;  and 
shells  of  this  sort  are  said  to  have  been  used  by  late  Indians  of 
the  California  Coast  as  a  "drop"  for  ear-rings. 

Stone  Ornaments. — -From  Mr.  Ellis  were  also  obtained  quite 
a  number  of  small  or  delicately  worked  stone  implements  that 
could  hardly  have  had  any  other  purposes  than  to  serve  a-s 
ornaments.  All  the  different  forms  of  this  lot  are  illiLstrated  on 
plates  45  and  47.  Among  them  is  a  fragment  of  a  circular  disk 
or  ring,  a  piece  of  perforated  mica,  and  a  whole  series  of  pen- 
dants. The  forms  of  these  pendants,  it  will  be  observed,  are  cir- 
cular, triangular,  and  oblong.  Their  lengths  vary  from  three- 
fourths  of  an  inch  to  two  and  one-half  inches,  and  their  weights 


SUMMARY   AND    CONCLUSIONS. 

The  Ellis  Landing  shcllmonnd  is  sitiinted  on  the  northeast 
shore  of  San  FrHiicisco  Bay,  upon  the  submerged  portion  of  a 
large  fan  or  delta  of  geologically  recent  origin.  It  rests  upon 
solid  gravel,  but  is  more  than  half  buried  in  fine  silt,  which 
attains  a  depth  about  it  rauging  from  eleven  to  sixteen  feet. 
Above  the  surface  of  this  silt,  now  covered  with  vegetation,  the 
high  tides  rise  at  times  more  than  two  feet;  so  that  it  is  fair  to 
assume  that  the  region  has  sunk  at  least  eighteen  feet  since  the 
ancient  inhabitants  began  to  accumulate  the  refuse  deposit.  The 
precise  nature  of  the  geological  movement  recorded  by  the  mound 
is  difficult  of  determination;   but  it  seems  to  have   comprised 

37  p, 
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later  times,  and  the  progress  towards  perfection  of  manafactore 
is  generally  marked;  but  aside  from  these  normal  changes  there 
are  no  important  breaks  in  the  culture  represented.  This  means 
that  if  more  than  one  people  have  lived  on  the  mound,  whether 
these  were  friendly  migrants  or  disputing  enemies,  they  were 
all  essentially  of  the  s;anie  type  of  eulture.  and  the  last  occupants 
of  the  shellmiiinid  at  Ellis  Landing  were  probably  Indians  similar 
to  those  that  have  lived  in  Middle  California  within  historic  times. 
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Heigbl  ( bason -bregaa) 142 

Gnatbie — z  (b*sioB-*]TeaB)  91  ^pproximMx 

Gnathic — f  (buion-nasion) ,  100 

Diameter,  frontal  miBimiuB 100 

DiaiDet«T,  bizjgom.  maxiniiini 117 

Breadth  of  DOie,  maiimDm 25 

Height  of  nose 58 

Cephalic  Index,  73.34 

Gnathic  Indeif  ^ -^,  91  approiimale 

Nasal  Index,  48.07 
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19  orauBMitod  witb  bMdi  (text,  pp.  W4,  W7). 

Alt  figures  about  two-tbirds  aatural  s 
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[9-2 :  tK^r.ifriuK.  17S:  both, 
:.■*:  both  sides,  183:  breast  (J). 
?.">.'i:  broad-banil,  175.  1S6,  195, 
I9i5.  i!03,  204,  203,  206,  220, 
'.•2a.  •231:  bri>ad  placed  or  put 
>ti.    175;    bulBCi.   2ru:    Initter- 


Hv,  i7,t.  174. 1 

75.  176.  179. 
,    1S4.    1«.-), 

isn. 
\9<\ 

■S:,^.  is-i!  buttWflV'smkii. 

lit 

aiif... -jas.  ;.i4; 

:  cards.  227. 

.■in-lc.  23.-..  2? 

i7:  dreiilar. 

199, 

i.":     cb«-     ( 

or    hnnd). 

flo?,..    is;o.    2 

20.    224:    ec 

^leii', 

l:-"^:     oollpct. 

2.14:    po!WtP.i. 

1*1\  ISS.  CIS; 

corapresaoil. 

eii.     197 :     I 

2.-.1:  orab-han.i  (or  flaw). 

esfi. 

■:.-2:   cronkp<l 

tine.  2.-.3;   c 

ill.    LV.4;    or. 

)S.fe.l.    223. 

1S2.    1S9. 

190. 

li>V.  2o;,  s'fiT 

.   2ns,   214, 

219. 

^N 


0.  ri.-,7;  1-ilc.i,  3P4. 

I'iipavr 

^Piif,  :i20 

liii'.TIt      Inv.'stijiil- 

Patai;« 

Li;..  .145. 

«   nn   Iho   yu..slinn 

Pattern 

Elempnt 

ijf  baskets,  236- 
:42,  243.  244.  249  ;  altine, 


.  230.  24(1,  241.  24*. 
nmrahrn.l.  242.  24.1. 
iihf.Tl-h.Tlf.  239.  240. 


-harbeil.    241.    244. 

24.-. 

arrowhpailH 

half-barlw! 

24.1 

",rR.«'i™i!!- 

mrpiin 
.hrirp. 

nt.-.l 
24«: 

l";i(lssharp-piMnt«. 

24>!; 

hi-a.i-"lfn.|,.r 

242. 

24.1 

Index. 


Pattern  elements  (continued). 
Band,  242,  248,  249,  250 ;  banded, 
246-7;  blank,  241,  248;  broad- 
band, 247;  butterfly,  243,  249, 
250;  butterfly-projecting,  249. 
Coiled  basket,  243;  collected,  238, 
242,   244,   247;    crossing,   240, 
241,    245,    249;    crowfoot    (or 
track),  238,  244. 
Deer-back,    239,    240,    243,    249, 
250;     deer-stand-in,   243,   248, 
250;    deer-teeth,   243;    design, 

238,  239,  240,  241,  242,  243, 
244,  246,  247,  248,  249;  dots, 
241;  downward,  243. 

East,  244;  empty,  238,  239,  240, 
241,  242,  243,  244,  246,  247, 
248,  249;  extending,  239. 

Gaiya,  239,  241,  244,  248,  249, 
250 ;  goose  -  excrement,  239, 
242;  grasshopper-elbow,  238. 

Horizontal,  246-247. 

In-the-center,  238,  240,  242,  243, 
249;    in-the-middle,    238,    239, 

240,  241,  242,  243,  244,  245, 
246,  247,  248,  249,  260;  inter- 
locking, 243 ;  inward  -  arrow- 
head, 241. 

Large-area,  238;  lead,  239,  242, 
243  249. 

Mark,'  239,  240,  241,  242,  243, 
244,  246,  248;  meet-together, 
249;  mtc&  kdlai,  238. 

Near,  240. 

On-both-sides,  239,  240,  243,  244, 
246,  248,  250;  outward-arrow- 
head, 241. 

Passing-along,  240,  241,  244,  246, 
248,  250 ;  placed-close-together- 
in-a-row,  239,  240,  241,  244, 
246,  248 ;  potato-forehead,  240, 
250;  projecting,  243. 

Quail-plumes,  247. 

Bunning  along,  240,  242;  run- 
ning-along-in-pairs,  244. 

Scattered  -  along  -  in-  a  -  line,  241 , 
245;  sharp-points,  242,  244, 
248;    side,   244;    small-figures, 

239,  240,  249;  spotted,  241,  242, 
248;  stir(f),  240;  straight- 
lines,  243;  string,  242,  244, 
248 ;  stripe,  238,  240,  242,  246 ; 
striped-watersnake,  241,  242, 
244,  245,  247,  249. 

Tcadim,  241;  tciyau,  244;  throw, 
239;    this,   244;    tied-together, 

241,  248;  triangles,  bordering, 
245-246. 

White,  240,  241,  243,  247. 


Zigzag,  238,  239,  240,  241,  242, 
243,  244,  245,  246,  248,  249, 
250;  zigzag-projecting,  249. 

Pattern  Names,  259-263,  265; 
qualifying  terms  of,  259-263; 
table  of  qualifying  terms,  260- 
261. 

Patterns,  236-257;  break,  or  open- 
ing in,  170;  belief  concerning. 

Banded,  246-7. 

Bordering  triangles,  245-6. 

Complex,  178,  265. 

Covering  the  entire  surface,  170, 

250-1.  '        ' 

Crossing,  244-5. 
Diagonal,  or  spiral,  238. 
Horizontal,  246-7. 
Miscellaneous,  244. 
Triangles,  bordering,  245-6. 
Triangles  with  lines,  243-4. 
Triangles   with   rectangles,   239- 

242,  249-250. 
Triangles  with  rhomboids,  242-3, 

247-8. 
Triangles    with    triangles,    243. 

248-9. 

Triangles    with    zigzags,    238-9. 

250. 
Pea  family,  320. 
Pear-shaped  stones,  51. 
Pebbles,  19,  335,  375,  379,  401. 
Peet,  Stephen  D.,  cited,  48,  59. 
Pendants,  341,  388,  398;   abalone, 

144;   lanceolate,  399;   slender, 

399;  triangular,  399. 
People 's  Water  Company,  362,  363. 
Peru,  10,  24,  35,  42,  332 ;  mummies 

in,  26;   Temple  of  the  Moon, 

25. 
Pestles,  47-49,  163,  341,  384,  385, 

386. 
Petaluma,     312,     317,     327,     331; 

creek,  329;  slough,  317;  valley, 

313. 
Philadelphia,  Academy  of  Natural 

Science,     114;      Museum     of 

Science  and  Art,  55;  Museum 

of  the  University  of  Pennsyl- 
vania, 57. 
Phlaeocorax  sp.,  18,  339. 
Phoca  sp.,  18,  339,  378. 
Phocaena  communisy  339,  378. 
Phrase-names,  261,  265. 
Pierce,  Llewellyn,  114,  116. 
Physiography,  376. 
Pile  dwellings,  Swiss,  75. 
Pillar  Point,  330. 
Pine,  digger,  138,  139,  319;  yellow, 

319. 
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Stone  implpmonts,  102.  401 :  aw<lle- 

like,  :>:. 

Stone  ornaments  in  Ellis  Laoiliog 
Shellmoun.l.  SPS. 

Stones.  3To,  .179:  ehippe.1,  61:  cir- 
onlar.  .199  :  rvlimlriea!.  .56.  3!>'>: 
Hat.  4fi:  ft.it  pointe.i.  o'l: 
crm.lini;.  l.i:!:  kiinmor.  341. 
:l<ii;  hammiTlik,'.  43:  po.ir- 
sh.Tpp'l.  "'1:  polishe.l.  .'9;  n:li- 
hinc  (nhotslonpsV  .l<fl. 

Ptm'i1i,Mti..ii  of  Fmermlle  moim.i. 
14.  1''. 

S;ru.'tMre.  of  KIHe.  Lan.lin^  Sh.'II- 
TtiOLin.).  a:4:  of  EnviTvil!^ 
moiin.l.  U:  of  the  ni.->un.K  33). 

S';n:.r.,  m,T,"«.  \^:^.  144. 

S!:(.-ii.!en.',\  11.  3.'*.  3.:4. 

Sii-i'tn  B;ir.  .".  .'il.l.  .114.  3--« :  b.i?ia. 

.114. 
Siinl.a?kin.  14-:. 
!*iint!->n--r  fan.ilv.  Si'V 


projecting"    and 


Errata, 

Page  270.  "Gatik,  man(£)  ''  Ib  omitted  from  the  glossary. 

Page  280,  line    5.  Insert  * '  and ' '  after  * '  ones. ' ' 

Page  280,  Une  16.  Omit  '* shell." 

Page  282,  line    4.  For  *  *  Horizontally '  *  read  ' '  Diagonally. ' ' 

Page  282,  line    9.  For  ''the  middle  band''  read  ''all  three  bands." 

Page  284,  line    8.     For  "having  a  row  of  rectangles"  read  "and  having 

a  zigzag." 

Page  286,  line    3.     For  "rectangles"  read  "zigzag." 

Page  286,  line  16.     For  "vertically  arranged"  read  "arranged  in  zigzag." 

Page  292,  line  10.     For  "border"  read  "bordered." 

Pago  292,  line  13.     For  ",    and    rhomboids    diagonally    arranged"    read 

' '  bordered  by  smaller  triangles  and  with  three  narrow 
lines  between." 

Page  294,  line  3.  After  "by"  insert  "the  dau  which  is  filled  with." 

Page  294,  line  5.  Omit  "winnowing." 

Page  294,  line  8.  For  ' '  an  interruption ' '  read  ' '  the  dau. ' ' 

Page  294,  line  13.  For  ' '  an  interruption  * '  read  ' '  daus. ' ' 

Opposite  page  296.  PI.  24,  the  wrong  object  is  illustrated  in  fig.  4.  A  seed- 
beater  in  plain  twining  on  radiating  warp  should  have 
been  shown. 

Page  298,  line    3.     For  "  storage  "  read  "  tobacco. " 

Page  298,  line     5.    Before  ' '  Lattice-twined '  *  insert  * '  Openwork.  * ' 

Page  298,  line     6.     For  "on    a   multiple    foundation"    read   "plate- form 

basket. ' ' 

Page  304,  line    4.     For  ' '  designs '  *  read  ' '  elements. '  * 

Page  306,  line    3.     After  "designs"   insert   "which   are   newly   invented 

under  American  influence." 

Page  306,  line    5.     For  "An  isolated  design"  read  "One  side  of  coiled 

basket  showing  one  of  its  three  equally  spaced  designs 
of  unusual  form." 

Page  308,  line    2.     After  "twined"  insert  "bundle  warp." 

Page  308,  line    3.     To  read :  ' '  Figure  2. — Braided  and  twined  warp  border. 

No.  1-3040. ' ' 

Page  308,  lines  4,  5.     To   read:     "Figure   3. — Simple    turned-down    warp 

border.  * ' 

Page  339,  line  34.     For  ''memphitis"  read  ** mephitis.** 

Opposite  page  416  and  following,  the  objects  illustrated  are  catalogued  under 
the  following  numbers  in  the  Museum  of  the  Department  of  Anthro- 
pology' of  the  University  of  California:  PI.  42,  fig.  1,  1-13296,  fig.  2, 
1-13205,  fig.  3,  1-13207,  fig.  4,  1-11488.  PI.  43,  figs.  1-11  respectively 
1-13166,  1-11539,  1-11537,  1-10662,  1-13066,  1-11498,  1-13201,  1-11544, 
1-11546,  1-13022,  1-13279.  PI.  44,  figs.  1-8  respectively  1-13910, 
1-13909,  1-13924,  1-13912,  1-13191,  1-13156,  1-13155,  1-11201,  figs. 
11-13  respectively  1-11552,  1-11506,  1-11522,  fig.  15,  1-11189. 
PI.  45,  figs.  1-9  respectively  113164,  1-13163,  1-11188,  1-11502, 
l-11144a,  111184,  1-11145,  1-11187,  1-13052,  figs.  10-11,  1-13218.  PI. 
46,  figs.  1-10  respectively  1-11172,  1-11259,  1-9663,  1-13030,  1-11177, 
1-13091,  1-11523,  1-13013,  1-13158,  1-13062.  PI.  47,  figs.  1-20  respec- 
tively 1-13192,  1-10687,  1-9123,  1-10661,  1-9122,  1-10657,  1-10642, 
1-10656,  1-9116,  1-10652,  1-9117.  1-10653,  1-10658,  1-10655,  1-10643, 
1-9118,  1-10644,  1-10651,  1-9119,  1-10648. 
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